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In compliance ivith a resolution of the Senate of the 14ift of August, 
1856, a report of the progress on the construction a/nd distribution of 
standards of weights and measures, and supply of hydrometers to 
the custom-houses ; the balances made and distiibuted to States, and 
the legislation thereof relative to standard loeights and measures. 

jANUiHT 9, 1857. — Read, and ordered to lio on tho tEible. 

jANUiEF 21, 1857 Ordered to be printed. Motion to print 3,000 additiona.! copies, 750 of 

which to be for the uee of the Superinlendeiit. Referred to the Commltteo on Printing. 
PEBHuiRT (J, 1857. — Report in favor of the motion, and report agreed to. 

Trbasuky Department, 
Washington, D. O., December 31, 1856. 
Sir : I have the honor to transmit herewith, in compliance with a 
resolution of the Senate adopted August 14th of the present year, a 
report of progress, made under the superintendence of Professor 
Alexander D. Bache, on the construction and distribution of 
standards of weights and measures, and supply of hydrometers to 
custom-houses ; also of balances made and distributed to States, and 
the laws severally enacted therein, relative to standard weights and 
measures ; all of which is respectfully submitted by — 

JAMES GUTHRIE, 
Secretary of the Treasury. 
Hon. JsssB D. Bmght, 

President pro tem United States Senate. 



Mejjort to the Treasury Department, by Professor Alexander D. Bache, 
on the pivgress of the work of constructing standards of tveights and 
rneaam-es for the custom-houses, and balances for the States, and in 
supplying standard hydrofneters to the custom-houses, from the 1st of 
January, 1848, to the 3Ut of December, 1856. 

Office o? Wbishts and Measures, 

Washmgton, D. C, December 30, 1856, 
Sir : I have the honor to present to the department a report on the 
progress of the work of constructing weights and measures for the 
onatom-houses, and balances for the States, and in supplying standard 
hydrometers to the custom-houses since the let of January, 1848. 
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2 WEIGHTS AND MEASURES. 

The work on the weights and measures and balances has been, as 
heretofore, under my general superintendence, but in the immediate 
charge of Joseph Saxton, esq., who has had eight mechanics and six 
laborers under his direction in the workshops attached to the office 
of weights and measures. An aggregate of only eleven hands is at 
this time in employ on the wort. The hydrometers were furnished 
under the immediate direction of Professor E. S. McCulloh, in 1849, 
and have been supplied to the custom-houses under instructions from 
the Treasury Department, or, on application therefor by officers of 
the customs, directly from the office. A list of the various reports 
made on these subjects, and of the investigations in relation to the 
manufacture of sugar, under my superintendence, is appended. 
(Appendix No. 6.) 

The delivery of the hydrometers, and manual for their use, to 
the custom-houses, gave the opportunity to examine, in some in- 
stances, the condition of the weights and measures which had been 
supplied to them, and to ascertain how far the law rec|;uiring com- 

Sarisons with the standards was carried into execution. The hy- 
rometers which' came into the possession of the office from the cus- 
tom-houses have proved to be more discrepant than had even been 
supposed. The result of these examinations is given in Appendix 
No. 7. 

The report will be divided into the following heads : 

1. "Weights and measures for tlie States. 

2. Weights and measures for the custom-houses, 

3. Weights and measures — miscellaneous. 

4. Division and comparison of standard yards. 
Saxton's dividing machine. 

Saxton's reflecting comparator and pyrometer. 

5. Comparison of foreign standards with those of the United States. 

6. Balances for the States. 

7. Weights and measures and balances for foreign governments, &c. 

8. Hydrometers for the custom-houses. 

9. Gauging. 

10. Laws of the States on the subject of weights and measures. 

During the course of the delivery of the hydrometers to the custom- 
houses between Portland, Maine, and Alexandria, Virginia, by Woods 
Baker, esq., facts, collected in regard to the method of gauging in 
use, showed such a want of accordance in principle and practice as to 
induce the Treasury Department to direct me to have a series of in- 
vestigations made under my direction by him. These were inter- 
rupted by his untimely death in the summer of 1852, Some pro- 
gress was made in putting this matter into shape by Captain J. G. 
Foster, corps of engineers, but while engaged in that wprk he was 
relieved from duty in the Coast Survey, and I have since had no 
assistant available for its continuation. 

1, WEIGHTS AND MEASURES FOR TliK STATES. 

At the date to which my last report brought the progress of the 
work, January, 1848, twcnty-one (21) States of the Union had been 
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WEIGHTS AND MEASFKES. S 

furnished with a fall set of standards, aod five (5) others had received 
a portion of them, the remainder being ready at their call. There 
remained the States of Florida, Texas, loioa, Wisconsin, and CoZi- 
fornia, to lie furnished with standards, they having applied to the 
Treasury Department for them. 

The full sets for these States have since been delivered, with the 
exception of the standard weights for Florida, which remain at the 
Treasury Department subject to the call of the executive of that State, 

The other standards which, at the date of the report of 1847, were 
at the Treasury Department, have since been called for by the 
executives of the States for which they were designed, with the 
exception of the weights and liquid and dry measures for Mississippi. 

The full sets of weights and measures thus referred to, consist of — 

1 . A set of standard weights composed of the following pieces : 
One 50 pounds ayoirinpois. j ^^^^g.j j^ „„, ^^ 

20 
10 



Arran'recl in one box. 



10 oviEcea 
6 



0.3 


" 




0.2 


" 


0.1 


" 


0.05 


" of silver wire 


0.04 


" 




0.03 


" 


< 


0.02 




' 


0.01 


" 


' 


0.005 


" 


' 


0.004 


" 




0.003 


" 




0.002 






0.001 




' 


0.0005 


■■'■ 


' 


0.0004 


" 




0.0003 


" 




0,0002 






0.0001 







Arranged in one box 
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WEIGHTS AND MEASURES. 



Those States to which the balances have been delivered have also 
been furnished at the same time with a set of avoirdupois ounce 
weights, in addition to the above, consisting of the following pieces : 

One 8 oz, avoirdupois. 



0.5 
0.1 



of silver wire. 



Arranged in one box. 



0.05 

0.04 

0.03 

0.02 

0.01 

0.006 

0.004 

0.003 

0.002 

0.001 

0.0005 

0.0004 

0.0003 

0.0002 

0.0001 

2. A standard yard measure with matrix. 

3. A set of liquid capacity measures, consisting of the following 
pieces : 

One gallon measure, in its case. 
One half gallon measure. ' 

half pmt " 

Each with a ground glass cover, 

4. A standard half bushel; with a ground glass cover, in ihs ca^e. 

1, Hha actual standard of Ungih, of the United States, is a brass scale 
of eighty-two inches in length, prepared for the survey of the coast 
of the United States, by Troughton of London, and deposited iii the 
Office of Weights and Measures. The temperature at which this scale 
ia a standard is 62° Fahrenheit, and the yard measure is between the 
27th and 63d inches of the scale. 

The copies or standards m^e for the Treasury Department, the 
States, the custom-houses, &c., being of brass, the temperature at 
which the brass scale of Troughton is a standard is not of practical 
importance as far as making the copies is concerned. In fact, no dif- 
ferences have yet heen detected in the various comparisouE made be- 
tween the expansion of the material of the Troughton scale and of our 
standards. The number used by Mr. Haesler for the expansion of 
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WEIGHTS AN"D MEASURES, 5 

brass was derived from liis experiments made at Newark in 1817, 
recorded in the second volume new series of the American Philosophi- 
cal Society's Transactions ; it was for the proportional expansion, 
0.000,010,509,03, or for expansion in one yard 0.000,378,325,08 of an 
inch for one degree of Fahrenheit's thermometer. 

2, The units of capacity measure are the gallon for liq^uid, and the 
bushel for dry measure. The gallon is a vessel containing 58372.2 
grains (8.3389 pounds avoirdupois) of the standard pound of distilled 
water, at the temperature of maximum density of water, the vessel being 
weighed in air in which the barometer is 30 inches at 62° Fahrenheit. 
The. bushel is a measure containing 543391.89 standard grains (77. 
6274 pounds avoirdupois) of distilled water, at the temperature of 
maximum density of water, and barometer 30 inches at 62° Fahrenheit. 

3. The standard of weight is the troy pound, copied by Captain 
Kater, in 1827* from the imperial troy pound, for the United States 
Mint, and preserved in that establishment. The avoirdupois pound 
is derived from this ; its weight being greater than that of the troy 
pound, in the proportion of 7,000 to 5,760 ; that is, the avoirdupois 
pound is equivalent in weight to 7,000 grains troy. The pound is a 
standard at 30 inches of the barometer and 62° Fahrenheit's thermo- 
meter. 

These standards were adopted by the Treasury Department on the 
recommendation of Mr. Hassler, in 1832. We shall see in a subse- 
quent part of this report, that their distribution has tended to produce 
practical uniformity in tlie weights and measures used in the different 
States, and that thus the end proposed by Congress is fully answered. 
The early measures taken by the State of California to procure authen- 
tic standards, is strong evidence of the value attached to this practical 
uniformity, which can be secured in no other way than by the general 
distribution af authentic weights and measures. 

The set of standards furnished to the State of Alabama, having been 
destroyed by the burning of the capitol, in December, 1849, the Trea- 
sury Department, upon application of the executive of that State, 
directed them to be replaced by new ones ; which was accordingly 
done. 

Twenty-four (24) States have directed the distribution of standards 
to their counties, or provided for the supply of copies of those of the 
United States. The frequent inquiries addressed by the representa- 
tives from the different States, in behalf of their constituents, and from 
others, induce me to suppose that there is much interest on the subject of 
establishing thorough uniformity in weights and measures. In a sub- 
sequent part of this report abstracts will be given of the laws passed 
inthe various States on thissnbject, since the date of Mr. Adams' report, 
1821. A list of the titles of the laws will be found in the Appendix: ; 
the laws themselves being too voluminous to be inserted. 

The Territories not being by law supplied with these standards, 
each new State as it is admitted is so furnished from the stock at the 
office previously prepared for this purpose. Thus far it appears that 
the force of mechanics now employed, and which has been diminished 

o Set! Doc. No. 299, 23d Congress, Ir.t sessJon, 
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6 WEIGHTS AND MEASURES. 

by deaths and other circumstances from the first periods of the work, 
is about adequate to prepare the necessary -weights, measures and 
balances. 

COUNTY STANDAEDS. 

The standards to be furnished to the countiea by each of the States 
should consist of a standard of length, standards of liquid and of dry 
capacity measures, and a set of troy and avoirdupois weights, with 
suitable scales and beams, or balances, for testing the town standards. 

1. T!ie standard of length should be the yard, carefully copied from 
the United States standard yard. The bar to be longer than the 
scale to be placed upon it, so that the ends may project beyond the 
lines between which the yard is measured. 

The scales of feet, inches of the first foot, and tenths of the first 
inch, and tenths of yard, with the first tenth divided into hundredths 
should be marked upon the yard with fine strokes, transversely to 
the length ; the principal divisions being marked by longer lines than 
the others. The bar should be a line measure, not cut to the length 
of the yard, because of the greater facility which it will afford for 
transferring the yard to other bars, by means of a small square, 
similar to the one accompanying the United States standard yards, 
with which the yards for the counties should likewise be provided; it 
will also allow of other yard measures being laid upon this, in order 
to compare their lengths and divisions more readily. 

2. The standards of liquid capacity measures should be the gallon, 
containing 231 cubic inches, the half gallon, quart, pint, half pint, 
and gill all to be made of brass. The body of the vessels to be made 
of sheet brass, one tenth of an inch in thickness, thickened at the top 
by a band to one fifth of an inch. The bottom to be made of cast 
brass, turned, since the effects of use, and of the comparisons if made 
with water, will make this necessary. The interior dimensions should 
be the same aa the United States standards. The standards should 
be without handles, as they will be equally convenient for the purpose 
of comparing the town standards, and it will tend to prevent their 
being used for other purposes. 

3. The standards of dry measures should consist of the half bushel, 
to contain 10'?5.21 cubic inches ; the peck, the half peck and quarter 
peck, to be of a cylindrical form, made of stout sheet brass, one tenth 
of an inch in thickness, and thickened at tho top by a band, to one 
fifth of an inch. The bottom also to be of stout sheet brass, one fifth 
of an inch thick, and slightly concave, to prevent the spring in the 
bottom, which might occur if the bottom were a plane. The interior 
diameter of each measure, should be equal to the height from the' 
centre of the bottom to the plane of the rim. The half bushel should 
have handles for the convenience of handling, but it will be better 
for the others not to have them, for tho reasons mentioned in reference 
to the liquid measures. Tlio thickness of the bottom, one fifth of an 
inch, will be sufficient for these measures, as the comparisons can be 
made by filling with small seed, rape seed* is preferable, and "stcik- 

3 the pnrposo l>est, but. 
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WEIGHTS AND MEASURES. 7 

ing" it. The form proposed, it is believed, will be found to be pre- 
ferable to that of shallower vessels, or even to any other. It is similar 
to the French dry measures. It is more convenient for striking and 
handling than a shallower measure. It is to be hoped that the intro- 
duction of this form will be a step towards the final abolition of the 
practice of heaping measures. 

4. The weights should be of the same form and denominations as 
those furnished to tlie States, viz; 50 pounds weight, 25, 20, 10,5, 
4, 3, 2, 1 pounds avoirdupois, and 1 pound troy, avoirdupois ounce 
■weights from 8 ounces to ttt^bt of ^'^ ounce, and troy ounce weights 
from 10 ounces to ytj-^-q-o- of an ounce ; all to bo made of brass, and 
the outside to be turned. The large weights from 50 pounds to 1 
pound, and some of the larger ounce weights may be cast hollow, and 
fllled with lead to the'proper weight, having a knob to be screwed in. 
This is for economy and the convenience of adjustment. The other 
ounce weights to be solid. The hundredths, thousandths, and ten 
thousandths of an ounce, may be made of silver or brass wire in the 
6ame manner as the United States ounce weights, the number of sides 
of the fignre into which they are formed^ denoting the weight, as a 
pentagon for Jive ten thousandths of an ounce, a quadrangle for four 
ten thousandths, a triangle for three ten thousandths, an angle for 
two ten thousandths, and a small bar for one ten thousandth of an 
ounce. For the purpose of comparing the town standards with those 
of the county, two balances, or scales and beams, will be necessary, 
one for large weights from one to fifty pounds, the other for small 
weights less than a pound. A plain beam, with its knife edges resting 
on the projecting arm of a single cast-iron column, dishes with proper 
knife edge supports, an index on the base of the column, and a long 
index arm attached to the beam, will essentially complete the arrange- 
ment, The knife edges with their bearing points should be made 
with extreme care, to insure the lequisito sensibility in balances for 
verifying standards. The other parts may receive more or less finish, 
according to the proposed expense. Designs for balances of the above 
description, suitable for counties, can be furnished, if desired, to the 
executives of States. The cost of a full set of weights and measures of 
the kinds described, exclusive of the balances, will come within the 
limits of one hundred and fifty and two hundred dollars. 

2. WEIGHTS AND IIEASUEES FOR THE CDSTOM- 



The complete set of weig 


according 


to the provisions 


1. Ase 


of standard weig 


One 1 


pound troy. 


One 1 




' avoirdupo 


One 2 




1 u 


One 3 




I IL 


One 4 




1 1( 


One 5 




(( 


One 10 






One 20 
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;hts and measures for the custom- 
made by Mr. Hassler, consists of — 
ghts, consisting of the following pieces 



Arranged in one box. 
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S WEIGHTS AND MEASURES. 

One 25 pounds avoirdupois, ) . ^ . r 

0„ 50 '^ .. " ' \ Arranged m 0B6 box. 

2. One standard yard. 

3. A set of liquid capacity measures, composed of — 
One gallon, with ground glass cover. 

One half-gallon, with ground glass cover. 
One quart, with ground glass cover. 
One pint, with ground glass cover. 
One half-pint, with ground glass cover. 

The principal custom-houses were furnished with the ahovo fuU set 
of liquid measures ; to the others only the gallon was furnished. 

4. A standard half-bushel, with ground glass cover. 

The detailed list of those delivered, with the dates and places of 
delivery, which is too voluminous to be embraced in the report, is 
plaeed for reference in the Appendix, (No. 9.) Of those remaining in 
the offlco, twenty-three gallons are duly packed, and ready to be sent 
to custom-houses. The list shows that there have been delivered to 
custom-houses one hundred and four (104) sets of weights, ninety-one 
(91) standard gallons, twenty-four (24) sets of parts of the gallon, 
consisting of the half-gallon, quart, pint, and half-pint ; twenty-two 
(22) standard yards, and eleven (11) standard half-bushels. 

The records of the adjustment of the measures are given in the ap- 
pendix, that they may he referred to in case of any accidental loss of 
the label which accompanies them. Each one is marked with a num- 
ber, and those issued under my superintendence with the letter B. 

The form of label (Appendix Ho. 5) shows the comparison betweea 
the measure sent and the office standard. Mr. Saston is engaged, 
when time affords from other duties, in dividing and comparing the 
yard measures. 

The divisions on the matrix of the yard measures are made by a 
machine of Mr. Saxton's invention, and the comparison of the end 
measures with the standard by his pyrometer. Both of these beautiful 
instruments will be found described in a subsequent division of thia 
report. 

Directions having been received to furnish standards and balances 
to San Francisco, and standards to three other porta in Californiaj 
and one in Oregon, as soon as practicable, in order to satisfy the ne- 
cessity felt in the new State for reliable standards, and to enable the 
framers of the new constitution to establish them as the standards of 
the State, a complete set of avoirdupois and troy weights, of liquid 
and capacity measures, and the standard yard, were shipped in De- 
cember, 1849, for San Francisco. In the following April, four other 
sets of standards, for the towns of San Diego, Monterey, and Sonoma, 
in California, and Astoria, in Oregon ; together with a set of balances 
for the State of California, and one large balance for Oregon, were 
shipped on board the revenue cutter "Polk;" the standards to be 
delivered at their destination, with the exception of those for Sonoma, 
which were deposited with the collector at San Francisco. Subse- 
quently, sets of standards were sent to Olymijia, W. T., and Scots- 
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WEIGHTS AND MEASIJKES, 9 

ville, Oregon, on application of the collector, and ty direction of the 
Treasury Department, 

The list shows tha^ a very large proportion of the custom-houses 
have heen eupplied with standards. Those for the others are chiefly 
made and in the course of delivery. The custom-houses of the States 
of Indiana, Illinois, Missouri, Arkansas, Texas, Wisconsin, and Iowa 
remain to he supplied. Arrangements will he made, as speedily as 
the office force allows, to complete the full sets for these custom- 
houses. 

The standards of weights and measures at Alexandria, Virginia, 
having become injured and soiled for want of care, were sent to the 
office to he repaired, and in lieu of them was returned a new set in 
Beptember, 18.i3. 

The department has also directed that the standards lost by the 
burning of the custom-house at Georgetown, 8. C, should be replaced. 

At the time of delivering the hydrometers, Mr. Baker examined the 
weights and measures at the following named fourteen custom-houses: 
Portland, Portsmouth, Newburyport, 8alem, Boston, New Bedford, 
Barnstable, Providence, New Haven, New York, Philadelphia, Wil- 
mington, Del., Alexandria, and Norfolk. While on Coast Survey 
business there, I examined, those of Wilmington, N. C, ascertained 
the loss of those of G-eorgetown, S. 0, , by fire, and had those of Jack- 
sonville examined through the courtesy of Dr. Baldwin. 

It was gratifying to find that in general these instruments had 
heen cared for. Those injured hy improper use, which were few in 
number, have been or will be replaced. The standards at Providence, 
Ehode Island, and at Philadelphia, Pennsylvania, were especially 
spoken of by Mr. Baker, as very carefully preserved. The inquiry 
into the observance of the law (Appendix, No. 2) requiring the surveyor 
of each port to compare the weights and measures in use with the 
standards of the Treasury Department also resulted satisfactorily. 
The observed irregularities, it is believed, can readily be corrected by 
a circular from the department. 

Mr. Baker's detailed report is given in the Appendix, (No. 7.) It 
contains, besides his remarks on this subject, the circulars to the 
collectors in relation to the care of the weights and measures, and other 
information. 

3. WEIGHTS AND MEASURES— MISCELLANEOUS. 

Various calls have been made upon the office by departments and 
officers of the government and of the States for authentic standards 
of weights and measures, which have been answered under the au- 
thority of the Treasury Department ; this is not one of the least 
useful purposes subserved hy the office. 

The Bureau of Ordnance and Hydrography of the Navy Department 
having applied for a set of standards to be used at the navy yard in 
this city, and authority being obtained in February, 1848, the follow- 
ing were delivered, as desired by the bureau, viz: A standard half- 
bushel, gallon, yard measure, a set of avoirdupois weights from 50 
pounds to one pound, and one pound troy, and from 8 ounces to yttW^ 
of an ounce. 
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Two sets of troy grain weights were also furnialied, upon applica- 
tion, Augast, 1S52, for tlie same purpose, 

A standard yard was furmahed, upon application, to the Engineer 
Bureau of the War Department, 

Standard yards have also been furnished, by authority, to the 
general land offices in California, Oregon, Washington Territory, 
New Mexico, Kansas and Nebraska, and Utah Territory, upon each of 
which were threescales, as follows : one divided to links, tenths and hun- 
dredths of a link ; another to feet, tenths and hundredths of a foot ; 
and the third to feet, inches, tenths and eighths of an inch. A pre- 
cisely similar yard was also prepared for the surveyor general of Iowa, 
Wisconsin, and Minnesota. 

A standard yard, prepared in compliance with the application of the 
joint commission of the army and navy for the western coast, and not 
being called for by the commission, was delivered, by authority, to 
Major I. I. Stevens, governor of Washington Territory, in 1853. 

A standard yard was furnished to the Bureau of Topographical 
Engineers, and five others were temporarily placed at the disposal 
of the chief of that corps for the purpose of constructing a base ap- 
paratus for the survey of the northern lakes. Two standards were 
furnished to the Mexican boundary commission, with two wooden rods, 
of ter, feet each, marked in feet and tenths. 

Twenty measuring rods of two feet each were made and graduated, 
by direction of the Treasury Department, for use in the construction 
of public works. A rod graduated in a similar way, in inches and 

f tarts, was furnished for the work in progress on the Minot's Ledge 
ight-house. 

A set of ounce weights was delivered, with the balance autborined 
to be furnished, to the Naval Academy at Annapolis. 

A copy of the standard yard, in wood, was made and furnished to 
J. A. Lapham, esq., of Milwaukie, Wisconsin ; also the foot measure 
to Norris Brothers, of Philadelphia, 

Three sets of ounce and half-ounce weights were delivered to the 
General Post OfEce Department, for the purpose of testing the accu- 
racy of balances for ascertaining the weights of letters. 

Twelve copies of the "Manual," to accompany hydrometers (used 
in the custom-houses) for testing the strength of iiquorsj were delivered, 
by authority, to the Smithsonian Institution, to be presented to foreign 
institutions, and one of each for the Institution. 

A hydrometer and tables were furnished to J. L. Grillespie, esq., 
of Honeyville, Virginia, at his expense. 

A copy of the "Manual" and a hydrometer were presented to the 
chief officer of the British excise, in return for his liindness in pro- 
curing several gauging instruments, books, &c., for this office. 

Two hydrometers and "Manuals" were furnished to Messrs. 
Huckerath and Van Damme, New York, at their expense. 

The supply of hydrometers being nearly exhausted at the opening of 
the present year by distributions, twenty -five more were purchased, so 
as to provide for recLuisitions from the inspector of customs. These 
have been tested in the office, and proved to equal in point of accuracy 
the lot first received of Greiner & Son, 
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4. DIVISION AND COMPARISON OF STANDARD YARDS. 

A machine for diyiding the yard measure has been coiiatructed under 
Mr. Saxton's immediate direction. 

The necessity for something of the kind to replace the old, laborious, 
and CO mparatiyely inexact mode of dividing the yard by hand was 
much felt, and elaborate experiments were made to determine the beet 
arrangement of machinery for accomplishing this, as well as the best 
mode of comparing the length measures. The arrangemeut referred 
to for dividing the yard is very accurate, and comparatively rapid in 
use, needing only some slight modifications to render its operations 
entirely satisfactory. 

Both this machine and the comparator were made in the workshop 
attached to the office. 

The following descriptions of the two instruments are illustrated by 
plates I and II at the end of the Appendix, 

1. SAXTON'S DIVIDING EKGINE FOR YARD MEASURES AND SUBDIVISIONS. 

The purpose of this dividing machine is to trace the limiting lines, 
and the lines of subdivision on measures of length, by means of a 
travelling tracer, which, at prepared points of stoppage, is made to 
trace, on a matrix, lines perpendicular to its direction of travel. This 
machine is adapted to ruling the limits of a yard, for subdividing it 
into tenths, and the first tenth into hundredths. It also rules off three 
feet, divides the first foot into'inches, and the iirst inch into tenths. 

The main support of the machine consists of a cast-iron, horizontal, 
plane table, (A A, figs. 1 and 2,) to which a long brass plate, (B E, 
fig, 1,) is attached by screws at one end, leaving free play for expan- 
sion in the direction of the other. Stop-studs, (1 1 1 and J J J, figs. 
1 and 2,) are screwed to this plate from below, their positions giving 
approximately the place of the division lines. The stop-studs, (1 1 1, 
&c.,) are arranged for the yard, and tenths of the yard, (J J J, 
&e.j) for feet, and the inches of the first foot. Through each stud 
runs a horizontal steel screw, with a plane end, which is accurately 
adjusted so as to stop the tracer at the line to be drawn. Two brass 
blocks, (E and F, fig, 1,) are so arranged as to bring the matrix par- 
allel to the travelling grooves in the plate, (D L, fig. 1,) one block, 
(E,) being loose, and the other, (F, fig. 1,) being screwed fast to the 
bed-plate. The screw, (Gr,) through this block, (F, fig. 1,) is so ad- 
justed that the tracer, when its carriage is held by the first stop, shall 
trace the edge line of the matrix shoulder. 

A spring, (K,) keeps this shoulder pressed against the zero adjust- 
ing screw. A brass carriage, (0 0, figs, 1 and 2,) raised so as to clear 
the stops, by flanges (ISE N, figs. 2 and 4^) running in the angular 
grooves (D D, figs. 1 and 3,) of the plate, bears the tracer and all its 
fixtures. This carriage is made to traverse the grooves by means of 
a weight and connecting chain, (L L, figs. ] and 2,) carried over a 
pulley at the end. Its motion is governed by an axis, {A, fig. 4,) 
with stop-arms, (B B,) the whole turned by a lever, (0, fig, 1.) By 
placing this lever vertical, the carriage traverses clear of all the stops ; 
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by turning the lever toiuard the tracer, a stop-arui is made to catch on 
the yard euhdividing stops III; and turning it from, the tracer, a 
stop-arm catches on the foot and inch stops J' J J. TKe carriage is 
first drav/n out by hand. 

For laying off hundredths of a yard and tenths of an inch, the tracer 
carriage is suffered to move hj running a subdividing screw (P) back 
a given number of turns, and correcting this by an inclined plane, 
(M,) adjusted to cause tile bearing point (E, fig. 4,) of the carriage 
to rotate against the screw. The screw passes tlirough two collars, 
(E and Q, fig. 1,) in one of which (Q) it slides, and in the other 
(R) it passes through a ratchet-wheel, with a, nut centre, which turns 
on the screw as well as in the bearing. By means of this ratchet- 
wheel and a ratchet-arm, the screw is arrested when it has been 
turned through a distance of nearly a hundredth of a yard or a tenth 
of an inch. 

This distance is corrected by moving an inclined piano, (M,) by 
means of the email button, (0,) so that it will cause the heaving point 
(E, fig. 4,) of the carriage to rotate around a fixed point (N) in the 
bed-plate ; the amount of correction being fixed by adjusting the in- 
clined plane bar. Two facets give the button, (0,) and of course the 
inclined bar, (M,) the two positions required. When the button is 
turned to the left, it gives hundredths of a yard ; when turned to the 
right, tenths of an inch. 

The weight for running the tracer carriage is suspended by a flat 
link steel chain, (F, fig, 3,) one end of which is fixed to the table, 
from which it runs under a pulley fixed to the weight, up to a drum 
axle, (K', figs. 1 and 3,) around which it winds. Sliding on the same 
axle is a drum, (A", figs. 1 and 3,) moved along the axle by an end- 
less screw (Z, iigs. 1 and 3,) working in a fixed rack, so as to keep 
the carriage chain vertical at the winding point. Connected with 
this axle by a double gearing at B', (fig. 1,) is a flat plate fly (K", 
figs. 1 and 3,) to regulate the velocity of the carriage. 

The movements of the tracer are governed by a horizontal crank, 
(Gr', figs. 1 and 2,) on a vertical ajile, which bears an eccentric (H', 
rigs, 1 and 4,) to push out the tracer, and a circular cam (G, fig. 4,) 
to bear down the rear end of the lever (C, fig. 4,) and lift the tracer. 
The tracer has a double joint, for horizontal and vertical motion. 
The tracer is loaded at will. Above it is a micrometer microscope 
frame, (L', figs, 1 and 4,) for comparing the stops with the standard. 

In using this machine, the tracer carriage is moved to the left and 
arrested by the last stop. The matrix is carefully placed against the 
blocks and zero screw. The subdividing screw (P, fig, 1,) is carried 
out one-tenth of a yard, and fastened in the latch collar. The division 
of the yard is then traced. The stop-arm (B, fig, i,) is then disen- 
gaged by means of the lever, (C, fig. 1,) and the carriage travels 
to the next stop, and so on until the yard is divided into tenths. The 
hundredths are then marked by using the crank and ratchet moTe- 
ment of the subdividing screw. The feet, inches, and tenths are en- 
graved by a second traverse of the carriage. The length of division 
lines is controlled by a stop-plate, (M, fig, 4,) with notches on the 
circumference, in which an adjustable stop of the tracer frame enters 
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to trace long lines ; while to trace sTiort Knee the stop rests against 
tlie circumference of the stop-plate. A ratchet-wheel, (J', iig. 1,) 
moved by a detent on the axle of the tracer crank turoa the stop-plate. 
The temperature ia regulated by governing the heat of the room. 

FiQ. 1.— PLAN OF THE YARD DIVIDINa MACHINE. 

A A. Cast-iron table, 

B B. Brass bed-plate, 

C C, Brass carriage bearing tracer, and sliding in the grooves D T). 

E F. Brass bloclis screwed to bed B, against which the matrix to 

be divided is placed ; F bears the zero ecrow G. 
H H. Matrix to be divided. 

III. Stops-blocks, with adjusting screws, for yards and tentlis. 
J J J. Same for feet and inches. 

K. Spring to keep the matrix up to the zero screw. 
L L. Flat link steel chain leading over the pulley N" to the weight. 
M. Adjusting inclined plane bar. 

N. Centre of motion of tracer carriage when guided by tho in- 
clined bar, 
0. Adjusting button witb two facets : when the button is 
turned against the right facet, the tracer marks tenths of 
an incli ; when turned to the left, it marks hundredths of 
a yard. 
P. Subdividing screw and rod. 
Q, Fixed collar. 

B. Latcb collar for latching screw. 

S. Toothed click plate turning on the projecting nut of the 
ratchet-wheel U, 

T. Fixed collar in which the central nut of the ratchet-wheel 
turns. 

U. Batehet-wbeel turning as a nut upon the screw P, and 
itself turned by the click of the click plate S. 

V. Crank of toothed wheel W for subdividing. By turning 
this a certain number of times to the left, the tracer car- 
riage is moved forward the requisite distance for the sub- 
division. It is first turned to the right until the crank 
strikes against the stop T. 

X. Sliding rod with slide supports, and a nut arm (M', fig 3,) 
resting on the screw axle of the crank V. 

Y. Folding stop on the sliding rod X for arresting crank Y. 
"When this catch is turned out it gives tenths of an inch ; 
when folded in, hundreds of a yard. 
Z. Endless screw, working in fixed rack, and sliding tho chain 
drum on the axle to secure vertical winding as the weight 
chain runs off at A". 

B'. Gearing to drive fiy-wheel. 

C. Small lever turning an axle, on which are two stop armg to 

catch on the stops and arrest the carriage. 
D'. A spring with a roller on its end, which, when tho lever 
is vertical, catches in a notched cam on ths horizontal 
axis and holds it. titeady. 
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E', Eed-plate of tracer frame, 

W. Tracer. 

CP, Crank to turn a horizontal eccentric H' for pushing out the 

tracer, and also to turn a circular cam which lifts tho 

tracer by bearing down a lever. 
I'. Weight to draw back the tracer. 
J'. Ratchet-wheel turned by detent on the vertical axle. 
W. Drum axle, K" fly, 0' ratchet arm. 

Frc a-SLlDE ELEVATION OF "SARD DIVIDING MACHINE. 

A A, &c. Caat-iron bed, 
B B, &c. Brass bed-plate. 

H H. Matrix to be divided. 
1 1 1 & J J J , &c. Stops for subdividing. 

WW. Flanges of the tracer carriage. 
L L. Chain for drawing carriage by weight. 
G- Gr. Wheels for driving fly K". 
P. Subdividing screw. 

V. Crank for running screw back through a sub- 
division. 
M. Bar for correcting screw. 
&. Crank for running out and raising the tracer F 

by an eccentric and circular cam. 
P. Subdividing screw. 
M'. Crank to ditto. 

V. Crank for running the carriage through a sub- 
division. 

Tie. 3— END ELEVATION OF YARD DIVIDING MACHINE. 
A A, End support of iron bed, 
B B. Brass bed-plates, 
D D. Angular grooves. 

L. Chain connecting with weight. 
Z. Endless screw on sliding chain drum. 
F. Weight chain wound on drum K at A'. 
K". Fly. 

M'. Crank of subdividing screw. 

V. Crank for running the carriage through a subdiviaion, 
O'. Ratchet arm. 
U. Ratchet-wheel. 
L'. Click. 

Fm. 4. PE0JEC;TI0N OF TRACER CARRIAGE FROM UNDERNEATH. 

A'. Axis bearing stop-arms B B, 

C. Pin to slide on inclined bar. 

D. Centre of motion. 

E. Bearing point, 

H', Eccentric for pushing out the tracer. 

Q-. Cam for lifting tracer. 

O. Levsr on which the cam acts. 
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F. Tracer. 

U. Micrometer microscope mounting. 

I'. Weight to draw the tracer hack. 

M. A stop plate, having upon ite circumference notches at certaia 
intervals, so that a stop projecting from the tracer frame 
enters the notches at the proper time, and thus allowa the 
tracer to mark the long lines necessary to indicate the foot, 
six inches, &c.; the stop rests against the circumference in 
marking the short lines. 



U.- Ratchet-wheel. 

S. Cliclc-plate in contact with ratchet-wheel. 

0. Central nut of ratchet-wheel. 

■ II, SASTOH'S REFLECTING- COMPAKATOK AND PTROJiETER, 

Thia very ingenioxrs instrument has heen applied to comparing the 
yard of the kind called end measure, in which the distance between 
the two ends of the bar is the length of the standard yard. One end 
of the bar to be compared abuts against a fixed support, the other 
end is free to move, tho whole har being supported horizontally on 
rollers. The free end presses against a small horizontal bar or slide 
connected by a chain with a vertical axis carrying a small mirror. 
As the free end of the har moves, the slide moves also and turns the . 
mirror, A scale placed horizontally at any convenient distance from 
the bar and in the same general direction, is reflected in the mirror, 
the image being viewed by a telescope placed at the same diitance as 
the scale, and directly over it. The distance of the reflected image of 
the scale being twice that of the scale from the mirror ; the motion of 
the mirror is shown as on a divided circle of that radius, and the 
smallest movement of the mirror is measurable. 

The same principle is applicable to other forms of length measure, 
and has been also applied to detect eccentricity of the axis or pivots 
of instruments, and of motion. 

Fig. 1, plate II, shows the general arrangement of this apparatus, 
and figs. 2, 3, 4, 5, and 6, give the parts more in detail. Fig. 1 
shows the arrangement of the bar, its supports, the mirror, and other 
parte connected with it at A A ; the scale at R S ; the telescope for 
observing at T. Fig. 2 gives the details of the telescope and support 
for it, and for the scale shown by fig. 3. Fig. 4 is the elevation ; and 
fig. 5 the plan of the mirror and connected apparatus, and of their 
support. Fig. 6 shows the connection of the mirror and of the stem 
which communicates movement from the standard bar to the mirrors. 

The following is a detailed description of the arrangement of the 
parts : In fig, 1, plate II, A A represents the plan of the stone sup- 
ports and frame, on which the bar is placed, drawn on a scale of one- 
sixteenth of the actual size. (A) A, A, are three stone piers which 
rise two and a half feet above the floor of the comparing room, but 
not connected with it, and support the instrnment. C C is the posi- 
tion of the bar which is placed horizontally on the rollers B, B, B, 
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one end resting against the abutting screw D, and the othei acting 
on the mirror M to turn it. The lower part of the fig. (A) shows the 
arrangement of the telescope T and attached scale E S. 

I"ig. 2, plate II, represents the plan of the telescope and part of the 
attached Bcale drawn one-fourth of the full siae. The telescope rests 
in Yb (Y Y) attached to a movable hed-plate, and adjusted by the 
screws B. 

Kg. 3j plate II, is the elevation of the scale of its full size, the line 
above the division indicating the side of the zero, which corresponds to 
diminishing lengths. Each of the small divisions of the scale, as used 
in the office comparisons, corresponds to a difference of -g-ssa-jrth of 
an inch on the bar. The small reflector is represented of full size hj 
figs. 4 and 5 — fig, 4 being the elevation, and fig, 5 the plan of the re- 
flecting apparatus, E represents the plan and elevation of the plate, 
by which the apparatus is fastened to the stone post, on which it rests. 
Q- represents a slide in which the abutting screw S is inserted, and 
against which the end of the bar is placed ; this slide moves on two 
uprights firmly fastened to the plate F. The mirror M, on a vertical 
axis, turns on hardened steel centres, and is supported above by a 
bracket fastened to the plate F. A small fusee chain passes once 
round the axis, and is secured from slipping by an arrangement rep- 
resented at fig. 6. Both ends of this chain are fastened to the slide — 
one by a small bracket at H, on the edge of the slide, and the other 
by the small spring X which keeps it stretched. Thus, when the slide 
moves, a rotary motion is communicated to the axis of the reflector. 
The spiral spring I, attached at one end to the slide, and at the other 
to one of its bearings, serves to draw the slide close against the end 
of the bar to he measured. The abutting screw S has one hundred 
threads to the inch, and a micrometer head (N) divided into ten equal 
parts. One turn of the screw would, therefore, increase or diminish 
the length by one-hundredth of an inch, ten turns by one-tenth, &c. ; 
while each division on the head would correspond to one-thousandth 
of an inch. Whole turns of the screw are shown hy a small scale on 
a sliding bar K, which is kept in contact with the side of the slide G- 
by a spring L. The bar carries an arm which, rising to the top of 
the micrometer head, gives the means of setting. 

The manner of comparing a bar with the standard may now be 
explained. The standard is placed upon the rollers of the frame, one 
end resting against the fixed abutting screw D ; the other adjusted 
against the abutting screw of the pyrometer in such a manner that 
when the observer looks through the telescope T, he will see the zero 
of the scale reflected hy the small mirror. The standard being re- 
moved, the bar to be compared is inserted in its place, the end resting 
against the fixed screw D ; if its length differs from that of the stand- 
ard, the mirror is moved, showing no longer the zero, but some other 
division; and the numberof divisions moved over, gives, in twenty-five 
thousandths of an inch, the difference in length between the bar and 
standard. The mode of using this inatrament as a pyrometer is 
obvious. 
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5. COMPARISONS OF FOREIGN S 

A. Oomparisons of British Standards. 

Copies of fhe new British stRndards of length and weight have been 
presented to the United States by the Brifcish government, through 
G. B. Airy, eeq^., Astronomer Eoyal. , They are accompanied by the 
following statement : 

Copies of the British standards of length and weight enclosed in box 
No. 10, and addressed to the United States of America. 

Bronze standard of length No. 11. 

Malleable iron standard of length No. 57. 

At the bottom of each of the two holes near the extremities of each 
bar is a gold pin, upon which are drawn three transversal lines and 
two longitudinal lines. The length one English yard is defined by 
the distance from the middle transversal line in one hole, to the 
middle transversal line in the other hole, using the parts of those lines 
which are central between the longitudinal lines, the temperature of 
the bronze bar No. 11 being 61°. 79 Fahrenheit, and that of the iron, 
bar No. 57 being 62°. 58 Fahrenheit. The expansion of the bronze 
bar is 0.000342 inch, and that of the iron bar is 0.000221 inch, for 
each degree of Fahrenheit. 

Standard weight No. 5. 

This weight is heavier than the (commercial) British pound of 7,000 
grains by 0.008 grains. 
^ G". B. AmT. 

December 21, 1855. 

The bronze standard No. 11 has been compared with the United 
States standard, viz : the yard from 27 to 63 inches, on the 82-inch 
Trougbton scale. The comparisons were made by Mr, Saxton, in part, 
by means of the Trougbton comparator, and mainly on the dividing 
machine. The following are the results of the comparisons by the 
former method: 
May 8, British bronze standard shorter 0.00093 inch, temperature 59°. 

8 " " " " 0.00090 " " 59°.0 

9 " " " " 0.00090 " " 63°. 

Mean of three comparisons 0.00091 " " 60°. 3 

A considerable number of comparisons were made on the dividing 
machine described in a former part of this report, the details of which 
are given in Appendix No, 22, Table I. A microscope-micrometer was 
mounted on the tracing-frame, and its wires brought into contact with 
the lines on the standards, while the carriage rested against the stops 
defining the yard on the machine. 

The expansion given for the bronze bar is slightly less than that 
assumed for the brass of which the dividing machine and the United 
States standards are made. The comparisons, however, are made at 

Ex. Doc. 27 2 ,, ^. GoOqIc 
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tempeiatuves so near that at wiiich the hars have their standard 
length, that no correction on that account would he sensible. 
The following is an abstract of the results : 

British bronze standard slicrter than the American yard. 

MeauH of comparisons May 1, 1856 0.00065 inch. 

May 2 0.00069 "' 

May 8-9 0.00091 " 

Oct. U 0,00088 " 

Oct. 15 0,00088 " 

Mean 0.00080 ± 0.00004 inch. 

In these comparisona the two standards are virtually at the same 
temperature, as long as we assume the expansion of the comparator to 
be the same as that of the bars compared, The British standard, 
however, is at its true length at a temperature of 61°. 79 Fahrenheit^ 
or 0°.2 lees than the standard temperature of the American yard. 
The ahove difference requires, therefore, to be increased by the cor- 
responding expansion of the British standard = 0.00007 inch, and 
we find thus that the British standard is shorter than the American 
yard by 0.00087 inch — a quantity by no means inappreciable. A dif- 
ference in this direction, amounting to about one-thousandth of an 
inch, has long been indicated hy indirect comparisons ; but a full dis- 
cussion of the subject must be postponed until after the publication of 
the report of the committee having charge of the construction of the 
new British standard. 

Comparisons of the British iron standard are still in progress. 

The copy of the British standard commercial pound was compared 
with the American standard commercial pound — the weight used 
being that made by Mr. Hassler from the troy pound in the United 
States mint, and marked with a star, (commonly designated as the 
star pound.') 

By forty weighings, (see Tahle II, Appendix 22,) Mr. Saxton found 
the British weight So. 5 heavier than the American pound hy nine 
one-thousandths of a grain ; and since it is stated to be heavier by 
eight one-tliowsandths of a grain than the British commercial pound 
of 7,000 grainSj there is but a thousandth of a grain outstanding be- 
tween the American and British standards of weight — an agreement 
quite surprising when we consider the process of subdivision and 
addition by which these pounds of 7,000 grains were, in both instances, 
derived from the respective troy pounds, which were assumed equal ; 
the United States mint pound being a copy of the imperial troy pound 
made by Captain Kater in 1824. 

B.— Comparison of French standards. 

The brass kilogramme, forming part of the set of weights aud meas- 
ures presented to this country by France in return for a set oi United 
States standards, (see a subsequent part of this report,) was compared by 
Mr, Saxton with the original brass kilogramme bearing the stamp of 
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the French committee on weights and measures, and belonging to ths 
American Philosophical Society, having been originally hrought to 
this country hy Mr. Hassler. 

The comparisons are given in Table III of Appendix 22. It appears 
from them that the committee kilogramme is lighter than the new one, 
hy Mr. Silberman, by 0,170 grain, and, consequently, lighter than 
the French standard is at present by 0.125 grain,- or eight milli- 
grammes — an amount hy which the several copies made by the com- 
mittee probably did not differ originally. The weight in q_uestion is 
in excellent preservation, but the casting appears to have some im- 
perfections, and moisture or oil which has since evaporated, may have 
originally been contained in the small holes. 

The same committee kilogramme was compared with the platinum 
kilogramme, by Forfcin, procured by Mr. Gallatin, and certified by 
M. Arago not to differ by one milligramme from the platinum kilo- 
gramme in the archives of France. Table IV, of Appendix 22, gives 
the comparisons made by Mr. Saxton, from which it appears that the 
platinum kilogramme is heavier by 1,626 grain. The difference of 
buoyancy in air is stated by the French committee at 88,4 milli- 
grammes, which is eq^ual to 1,30 grain. The committee kilogramme 
would thus be 0,326 grain lighter than the platinum kilogramme. 

The same weights were compared by Mr. Hassler, (see H, Doc. 
No. 299, 1832j Schedule M, p. 33.,) and the difference found to be 
1.404 grain. 

Comparisons of the new French measures and weights with tlie 
American standards are in progress. 

C. — Comparison of the Mexican Vara. 

A Mexican vara, the standard of length, brought from Mexico at 
the close of the war, by Major Turnbull of the Topographical Engi- 
neers, was presented to the office by Colonel Abert, chief of the Topo- 
graphical Engineers ; a careful comparison of its length with the 
standard of this country was made under my direction, which gave 
its length to be = 32.9682 inches at 58°. T Fahrenheit. The results 
of the comparison are appended. (Appendix No. 22.) 

This measure was made by soldering sheet brass upon the tinned 
surface of an iron bar. 

The comparison showed a variation from temperature similar and 
nearly identical with that of an irou bar ; and it was this circumstance 
that first drew attention to the brass covering of the vara, which was 
intended, no doubt, as a protection against the corrosion of the iron 
bar. The division lines on the vara were too coarse to admit of a 
good comparison, and it was necessary to take the edges of the 
divisions as the true division, as it was impossible to define the centre 
of the coarse line. It is understood that this vara was one of a 
number prepared for distribution to the several states of the Mexican 
republic, and deposited in the archives of the capital at the time it was 
captured by the American army. 
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. BALANCES FOR THE STATES, 



These are constructed by direction of Congress, under the joint reso- 
lution of 1838, and are intended to furnish to the States the means of 
adjusting standard weights and smaller capacity measures. 

Report has been madefromtime to timeof the progress of the work 
by the first superintendent, Mr. Hassler, and by myself. The progress 
up to 1845 was stated in my first report, and that to January, 1S48, 
in my second.* As there stated, the yearly progress on the work is 
about thirteen per cent, of the whole, when the workmen are employed 
steadily on the work, and are not drawn off to execute the weights and 
measures. Since that date, the per centagehas been very nearly the 
same, although the work upon the large balances for the United States 
mint at New Orleans and Philadelphia, involving, from their size, 
the necessity for entire new patterns, tended to lower the per c 
in the aggregate. 

At the date of that report, the whole number completed w 
(18) of the first class, nineteea (19) of the second, and thirteen (13) 
of the third class. At the present time, the whole number completed 
is thirty-one (31) of the first class, thirty-one (31) of the second class, 
and thirty-five (35) of the third class. 

As soon as there were on hand enough balances to make it safe 
to do BO, I issued the circular marked A, (Appendix No. 4,) to the 
governors of the difi'erent States, informing them that the balances 
were ready for delivery, and that they would be put up at the State 
house, recommending, at the same time, that a fire-proof room should 
be prepared for them, of which a drawing was given, and that they 
should he placed, with the standards of weights and measures, under 
the charge of some scientific person who would attend to their use 
and safe-keeping. 

This circular has been re-issued occasionally, and has met with in- 
creasing attention, the executives of many of the States having induced 
the legislatures to make suitable provision for keeping these instru- 
ments and the standards. 

At the date of my report, in 1848, eight States had been furnished 
with a set of balances, namely : New York, New Jersey, Delaware, 
Ohio, Texas, Maryland, Massachusetts, and South Carolina ; since 
that time, Maine, Pennsylvania, Virginia, Connecticut, Iowa, Ken- 
tucky, Tennessee, Wisconsin, and California, have each received a full 
Bet, and one first class balance has been sent to Oregon, two large and 
two of medium size with the Japan expedition ; one large and one 
small balance to the government of France, and two of the largest 
Bize, specially adapted to weighing of coin, have been sent to the mints 
at Philadelphia and New Orleans. 

•Letter from iho Secretary of tte Treasury, comraunicatiiig'the report of Prof. Alexan- 
der D. Bache, relative to standard weights, measures, and balances, February 27, 1845. 
Doc. No, 159, House of Eepresentatives, Treasury Department, 38th Congress, 2d session. 

lietter from the Secretary of the Treasury, transmittiug a. report of the progress made in 
Ihe oonstructioE of Ktandard weights, measures, Hnd balances during the years 1846 and 
1847, August 13, 1848, 30th Congress, 1st session. Ex. Doc. No. S4, House of Riipre- 
sentatives. 
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The "balaBCes for the State of PenESylvaaia were set up in the cap- 
itol by Mr. Saxton in August, 1850. Those for Virginia were deliv- 
ered also by Mr. Saxton, in November, 1850, and placed in the capitol 
at Richmond. The balances for Maine were seat to the order of the 
executive, in November, !850. Those for California were shipped 
from New Yort, with the weights and measures, on board the revenue 
cutter Polk, in 1850,' to he delivered at San Francisco. 

The set of balances forwarded to the State of Texas, in 18i8, under 
the charge of Mr. Fauntleroy, assistant United States Coast Survey, 
■were delivered by him to the collector at Gralveaton, They remained 
there nntil so much corroded as to render extensive repairs neces- 
sary. They were brought back to the office, and now remain subject 
to the call of the executive of that State, having been put in perfect 
order again. 

The number of balances on hand being greater than the calls for 
them, I again, in August, 1853, addressed a circular, of the form pre- 
viously used, to the governors of those States yet to receive balances, 
(Appendix No, 4,) informing them that they were ready for delivery, 
and recommending again a suitable form for a fire-proof building 
that should be provided lor them. In answer, applications were re- 
ceived from the executives of Kentucky, Louisiana, Alabama, and 
Michigan. The balances for Kentucky were accordingly sent by ex- 
press to the direction indicated by the governor. They were accom- 
panied hy a set of avoirdupois ounce weights, from 8 ounces to tobxt^ 
of au ounce. The balances for Louisiana and Michigan are ready to be 
forwarded as soon as 1 am advised of the mode by which it is desired to 
have them sent and the persons appointed to receive and take charge of 
them. Those for Alabama will besent at an early day, when a person can 
be spared from the oiiSee to put them up ia the place designed for their 
reception. Indiana was not then prepared for their reception. The 
executive of Ehode Island awaits the action of the legislature in regard 
to preparing a suitable place of safety for the standards and balances. 
No answers have been received from the other States to which the 
circular was sent. 

A balance made from the same patterns which were used in those 
of the mints at Philadelphia and New Orleans, was sent, by direction 
of the Treasury Department, with copies of the standards of weights 
and measures, to the World'sFair, London, where a medal was awarded 
to the articles of the highest class that an instrument not claiming 
to be an invention could receive. This balance was entirely from 
original designs by Mr. Saxton. 

The first and third class balances sent to the government of France 
have beea placed in the " Goaservatoire dos Artset Metiers," of Paris, 
and are the subject of an elaborate and highly favorable report (Appen- 
dix No. 17) by the distinguished curator of that establishment, M. 
Silberman, The balance designed by Mr, Saxton, and those by Mr. 
Hassler, modified hy Mr. Saxton, and made in the workshopsof the office, 
have thus received the approval of the highest European authorities,* 

"These balances and weights and measures were, by the kindness of M. Vattemare' 
placed iu the French Exhibition of the ladusty of all Nations, and received the award of 
a complimentary medal. 
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The city of Washington haa applied for balances, the delivery of 
which has heen authorized. They remain subject to the call of the 
mayor, as 1 understand no safe place has been provided for their 
reception. 

A small balance, with tKe necessary weights, was authorized, (Nov. 
1851,) upon application, to be loaned to Prof. Henry, of the Smithsonian 
Institution, for the use of the commission appointed to examine the 
building stone offered for the extension of the Capitol. It was to be 
returned at the termination of the investigations. 

A medium-sized balance of tlie kind constructed for the States was 
authorized to be loaned, (Nov., 1853,) upon application of the Navy 
Department, to J, H. Alexander, esq., of Baltimore, for the purpose 
of conducting a scientific investigation upon the character of alimen- 
tary substances used as subsistence in the navy. The balance and 
weights are to be returned when the investigation is completed. 

A table is appended (Appendix No. 8} showing the States, foreign 
governments, &c., to which balances have been delivered under 
authority, with the dates of their delivery, &c., together with a Hat 
of the balances in use in the office of weights and measures. By refer- 
ence to this table, it will be seen that sixteen States have been fur- 
nished with a set of balances, comprising the first, second, and third 
sizes, exclusive of Texas, from which State the balances were subse- 
ijuently returned, and the Territory of Oregon, to which a large size 
balance was furnished. Four foreign governments have each been 
presented with one or more of the balances included in the set for the 
States ; mating, in all thus delivered, four of the large size, two of 
the medium, and one of the email size. 

The total number delivered is twenty of the large size, sixteen of 
the medium, and the same number of the small size. 

Assuming thirty-five as the number of sets to be constructed for the 
States, there yet remain to be constructed, to complete this number, 
and supply the place of those presented to foreign governments, four 
of the large and four of the medium-sized balances. 

In the work upon the balances, the castings are made, and the 
rough filing of the different pieces executed, as far as practicable, by 
the laborers, after which the pieces for a number of balances (say 
three at a time, with the present force of five mechanics) are taken' 
up and, carried through the different processes of smooth filing, or 
turning, fitting, grinding, polishing, &c., until they are finished and 
ready to put together. Several instruments are thus in progress at 
once ; and when the parts are complete, they are assembled, and each 
instrument is placed in its case and adjusted. 

Since the 1st of January, 1848, thirteen of the first class balanceSj 
twelve of the second, and twenty-two of the third size, have been 
made at tho office. 

Adding to the above the construction of fifty-one sets of small 
capacity measures, consisting of the half gallon, CLuart, pint, and half 
pint ; of forty sets of avoirdupois ounce weights, from 8 ounces to 
T oooo °^ ^^ ounce; of fifty-fonr sets of troy ounce weights, from 10 
TTooT "^^ ^^ ounce ; and the construction of the yard-dividing 
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machine — the sum presents the production of the establlshra.ent, as 
far as the workshops are concerned, for the past nine jeara. 

7. WEIGHTS, ME4SDEES, AND BALANCES FOR FOEEIGN QOVERKMENTS. 

After the hurning of the Parliament houses in London, and the 
destruction at that time of the English standard of measures deposited 
there, from which our own is derired. Congress ordered, by a resolu- 
tion of both houses, that a complete set of the standards of the United 
States he prepared and presented to the British government ; which 
was accordingly done, and the standards, together with one of the 
largest size balances, were -transmitted by our minister in London, 
(See Mr, Hassler's report, November 12, 1843.) Judging that similar 
presents to the other governments of Europe would aid in obtaining 
and diffusing a correct knowledge of the actual standards of different 
nations and tend towards the attainment of the great object of inter- 
national uniformity of weights and measures, and France being in 
imporlance next to bo considered, Congress, by a joint resolution, 
approved June 30, 1848, " 5eso?«erf, * * * that the Secretary of 
State be directed to furnish to Alexander Vattemare one complete 
series of the standard weights and measures of the United States, now 
in the Department of State, to be presented to the Department of 
!France." In accordance with which, and with the direction of the 
Treasury Department, of November, 1848, a complete set of the stand- 
ards, after a careful re-comparison with the standards in this office, was 
delivered to M. Vattemare,* in November, 1850, to be presented to his 
government. Correspondence in relation to this subject will be found 
m the Appendix, No. 17. The following is a list of the standards 
thus sent : 

List of weights and measures sent to France, November, 1850, 

1 large size balance. ) The different parts being packed in seven 
1 small size balance, j boxes. 



Contained in one box. 



1 liilf biit^liol ? Contained in a mahogany box with velvet fit- 
■ S tings, which was placed in an outer packing box. 

1 gallon measure. Fitted as above, 

1 half gallon. 

1 quart. 

1 pint. 

1 half pint. 

Note. — Each of tlie capacity measures was provided with a ground 
glass cover. 

Avoirdupois weights of 50, 25, 20, 10, 5, 4, 3, 2, 1, and 1 pound 
troy, fitted in two mahogany boxes, and both placed in one packing 
box. 

* Agent for international oxelianges. 
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Set of avoirdupois ounce weighta, from eight ounces to n-ro o- of an 
ounce, packed in a mahogany box. 

Set of troy ounce weights, from ten ounces tO' ttoottj packed in a 
mahogany hox, and placed with the hox of avoirdupois ounce weights 
in one of the hoxes containing the parts of the large balance. 

Standard yard, with matrix of brass, fitted in a mahogany box, 
in an outer packing box. 

The following tables show the comparisons of the weights and mea- 
sures sent to France with the standards in this ofSce : 
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Gomparison of the wdgTits with the standards in this office at 62° Fah- 





Diffeieace 


M'n resnU. 
—too large, 
4-toosm'll. 






Difference 


M'nres^ft, 
—too large, 
+ t0OBia'll. 


H 

r 


No. 


Weights. 


ard. 


No. 


Weight. 


ard. 




Lbi.<Kmr. 
50 
50 
50 
25 
25 
25 
20 
20 
20 


-f 0.45 
+ 0.85 
+ 0.15 

— 0.43 

— 0.27 

— 0.23 

— 0.17 

— 0.17 






35 
35 
35 
35 
35 
35 
35 
35 
36 

36 
35 
35 
35 
1 
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Lbs. imoir. 
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1 
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1 
Troy 1 lb. 

1 
f 10oz.j 
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— c 

— 

— 
_ 


00 
02 
00 
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00 
05 
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05 
01 
0O5 
00 
01 
O05 
006 
005 












+ 0.013 






+ 0.93 


















- 0.003 






— 0. 183 


















+ 0.0i6 






— 0.19 














10 1 4- 0. 15 






— 0.005 






+ 0. IT 








5 
5 
5 


— 0.01 

0.00 

+ 0.01 

+ 0.02 












— 0. 007 






0.00 








— 0. 002 



















Set of avoirdupois ounce weights. — No. 19. 



One 2 o 
One 1 o 

One 0. 5 o 
One 0. 4 o 



One 0. 03 .. 
One 0.01 .. 
One 0. 005. . 
One 0.004.. 



Sei of troy ounce weights. — No. 44. 



One 0. 1 
On« 0.05 
One 0. 04 . 



One 


001 oz. 




003 ... 


One 


002 ... 


One, r 


001 ... 


One C 


0005... 


One ( 


O0O4... 


One C 


0003... 


One ( 


0002... 


One 


0001... 



Note. — The above agree with the standard to within an appreclahle difference. 

Comparison of the standard yard and matrix. — No. 118. 

By three comparisons made at this officej the distance hetween the 
lines formed by the junction of the yard with matrix is 0.0001 inch 
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less than the standard at 62° Fahrenheit, And by three comparisons 
of the scale on matrix, the distance between the extreme divisions ia 
0.0002 of an inch less than the efcandard at 62° Fahrenheit. 

Table shfiiinng the probable error of a single weighing, and of the ti 
of several u ' ' ' 



Dsnomiiiatioii. 



Half bushel 

Gallon 

Half gallon - 

Quart 

Pint 

Half pint ,- 



Weights . — {Avoir dilp ois.) 



Denomination. 


No, of 
Btandaid. 


No. of 
weiglung. 


Probable er- Prob 
ror of single ror 
weighing. me 


able er- 
of tba 


Remains. 




35 
35 
35 
35 
35 
33 
35 
35 
35 
35 


3 
3 
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3 
3 
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GToina. G 


305' 
lU 
013 
005 
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004 
002 
002 
003 
001 








19 

023 

O09 

006 

0077 

0036 

004 

003 

003 


















tjona were adjusted 












I lb. troy 


able quantity. 



By direction of the Treasury Department, one of the balances of 
the largest and one of the smatiest class were sent to the government 
of France with the weights and measures. 

The high terms of praise in which M. Siiberman, than whom there 
can be no better judge in Europe, speaks of the weights and measures 
and balances received from the United States, is a rich reward for the 
labor bestowed upon them. His appreciation of the balances was 
shown by the gratifying i'act that he used the smaller one, especially 
adapted to the purpose, to compare the platinum kilogramme which 
he sent to the London World's Exhibition. He remarks that its sen- 
sibility and constancy of results are beyond all reproach, and that his 
weighings have been made with certainty " to half a milligramme." 
This praise is the more highly appreciated that it is exceedingly dis- 
criminating — the parts selected for special notice, and the qualities 
attributed to them and to the instruments, being so well chosen. As 
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the praise applies to Mr. Haesler and to Mr. Saxton, I may speak 
thus unreservedly in regard to it. (Appendix No. 17.) 

The government of France, in return for this courteBy on the part 
of the United States, presented, through M. Alexander Vattemare, a 
complete sets of weights, measures, and balances, consisting of three 
different series: the first being composed of a standard metre of steel 
upon a brass base, and a standard kilogramme of brass gilt ; the 
second, of a brass metre divided, and of a litre, both made by G-am- 
bey ; and the third of the series of weights and measures which com- 
pose the assortment of a bureau of verification of the first order, in 
which was also included the apparatus for weighing, measuring, and 
sealing, necessary to these bureaus. 

This was accompanied by a valuable article by M, Silberman, the 
director of the National Conservatory of Arts and Trades, upon the 
verification of the standards, and also describing his new process for 
determining the expansion of metal bars. This process was employed 
for the first time in the comparison of the standard metre for the 
United States. 

The process which had previously been used with satisfaction as 
regards the accuracy of the results gave the expansion to a sixteenth 
of a millimetre ; hut the process of M. Silberman carries the accuracy 
to the one hundredth of a millimetre. In order to trace the exact 
length of a metre upon the bar at the temperature of 0° and 100° 
centigrade, a new method was designed and used by M. Silberman, 
and consists, essentially, in using a beam compass with very solid 
points, (the extreme points of which are of tetapered steel, turned and 
sharpened with extreme care, and are at the distance of a metre 
apart,) which is placed in a trough filled with melting ice, having 
holes to allow the points to project. The bar upon which the distance 
is to he marked is also put in melting ice, and after remaining two 
hours, is taken out and the points of the beam compass applied. This 
gives the length upon the bar of a metre at the temperature of melt- 
ing ice. The bar is then placed in boiling water for two hours, and 
then the invariable length of the beam compass again applied. The 
difference gives the expansion for the difference of temperature of 
melting ice and boiling water. The full description of this method, as 
well as the apparatus for and process of verification, is given in the 
translation of M, Silberman's article. (Appendix No. 18.) 

The absolute expansion of the metre of annealed sttel sent to the 
United States was found to be 1.0502 millimetres between the tem- 
perature of 0° and 100° centigrade (32° and 212° Fahrenheit.) 
Compared with the standard of plantinum deposited at the Conserva- 
tory of Arts and Trades, the annealed steel metre was found to be 
0,0226 millimetres too short, while the brass metre (by Gambey) also 
sent to the United States, is 0.299 millimetres too long at 0° centi- 
grade (32° Fahrenheit.) 

The comparison by M, Silberman of the gilt kilogramme. No. 6, 
sent to this country, with the platinum kilogramme deposited in the 
Conservatory of Arts and Trades, and of the latter with the platinum 
kilogramme of the archives of State, gave : gilt kilogramme No, 6 = 
0,0004Y X weight of platinum kilogramme of the conservatory rz 
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1,000.00291 grains of the standard kilogramme of the archives. To 
render the system complete, the relation of the money standard, the 
franc is given by its weight, which is Ave grammes, and hy law con- 
sists of an alloy of nine parts of pure silver and one of pure copper. 

To the description and results of the several verifications, were added, 
at the request of M, Vattemare, interesting extracts from a letter from 
M. Silherman to him, {see Appendix Mo, 17,) in which the learned 
director of the conservatory expresses the satisfaction and pleasure 
which the examination of the United States standards, and especially 
the balances, gave him ; paying a high compliment to the precision 
and sensitiveness of the latter. A brief history is given of the first 
idea of the metrical system, springing up amid the errors and dis- 
crepancies of the various systems of weights and measures then toler- 
ated in Europe, of the authors of the iirst movement and tlie actual 
steps taken during the revolution, with the final triumph of science, 
art, and energy, in its adoption by France, and its extension and 
adoption by severa' nations of Europe and of America. 

The earnest hope is expressed that at no distant day the United 
States and France, nations so closely united on so many accounts, may 
also cherish the bond of union of uniform weights and measures, by 
the adoption of the common unit, the metre. Interest thus expressed, 
and the generous appreciation of the efforts and progress made in this 
country towards perfecting a system of weights and measures, coming 
from a philosopher so worthily at the head of a department embracing 
that subject in France, cannot but be gratifying to the people of this 
country. M. Silberman has truly labored to present to us types of 
the French standards of exceeding exactness, to the verification of 
which the products of his own invention have lent additional precision. 

The value of this beautiful present of the French government is 
heightened by this circumstance, and by the courtesy shown by M, 
Vattemare in transmitting the collection to this government, as well 
as in his unsparing exertions in the matter. 

8. HYDROMETERS FOR THE CUSTOM-HOUSES. 

The act of Congress of January 12, 1825, authorized the Secretary 
of the Treasury, under the direction of the President, "to adopt and 
substitute such hydrometer as he may deem best calculated to promote 
the public interest in lieu of that now prescribed by law, for the pur- 
pose of ascertaining the proof of liquors ; and that after such adoption 
and substitution, the duties imposed by law upon distilled spirits shall 
be levied, collected and paid, according to the proof ascertained by 
any hydrometer so substituted and adopted." (See Appendix No. 3.) 

An examination of some of the principal custom-houses having shown 
that there were great irregularities in proving, consequent on the use 
of hydrometers which did not agree in the indications, either from 
original defects in construction, or from injury to the instruments, I 
was requested to direct a series of researches to furnish an instrument 
which should be unexceptionable in theory and practice, to have a 
sufficient number of these made to supply the principal custom-houses, 
■ and to cause them to be duly distributed. Professor R. S. McCulloh, 
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now of Columbia College, New York, undertook the researches, which 
he executed with great industry and ability, and reported upon in 
part in 1845, and in full in ISiT.* Trallea' hydrometer, recommended 
therein, was adopted by the department, and a number of sets of the 
instrument snfScient for immediate use were obtained from Greiner, of 
Berlin, and after being carefully compared by Professor* McCulloh, 
were distributed in part to the principal custom-houses. A manual 
for use with this instrument was prepared by the same scientific gen- 
tleman and printed in a very neat and portable form, and with Tery 
plain directions for use. In order to facilitate the introduction of this 
new and perfect instrument, and of the manual, my assistant, Woods 
Baker, since deceased, delivered them in person to the custom-house 
officers by whom they were to be employed, and explained and illus- 
trated their use. In a subsequent visit to the same euatom-houaes, 
Mr. Baiter reported: "I was informed by the surveyors, as well as by 
the subordinate ofiicers using the instruments, at the Boston, New 
Haven, New York, and Philadelphia custom-houses, that the new 
hydrometers are considered greatly superior to the old ones in point 
of simplicity." The markers at all these places were instructed in 
their use, and performed the operations properly. Having delivered 
these instruments personally at Wilmington, North Carolina, G-eorge- 
town, South Carolina, and Savannah, and examined that at Charles- 
ton, I can unite in bearing testimony additional to that of Mr, Baker 
in regard to the ease with which the officers of tho customs learned 
the use of tho instruments and of the tables. 

The hydrometer for testing the strength of liquors imported at the 
custom-houses is a combination of the alcoholometer of Tralles, with 
a Fahrenheit's thermometer, made by J. 0. Greiner, sr., & Son, of 
Berlin. It consist of a tube, closed at each end, the part near one 
end' being swelled to contain a l^'ahrenheit's thermometer, with a care- 
fully graduated scale. The other portion of the tube has within it an 
accurately graduated hydrometer scale. When placed in the liquid 
to be tested, it is held vertical by the weight of the large end, and the 
transparency of" the tvibe allows both the liydrometer and thermometer 
scales to be easily road. 

The directions for the use of the above instrument, together with a 
"manual of tables," by which the true per cent, of alcohol contained in 

•Tho titleB and dates of these reports iice as follows : 

1. A report of chemical oDaljeis of sugars, molasses, &c., and of researclies on hydrome- 
ters, made nuder the superintendence of Professor A. D, Bache, hy Pi'ofefisor K, S. Mc- 
Culloh, Febniary 17, 1845, Benata Doc. 185, Z8th Consiess, 2d session, 

3. A report of scientific investigations relative to the chemical nature of saccharine 
substances; and the art of manubcturing sugar, made uudei'the direction of Professor A. 
D. Bache, hj Professor H. S. McCulloh, JTabriwiy 27, I8i7, Sanate 209, 29th Congress, 3d 

3. Second report on inqairies and researches, relative to hydrometers, &c. , madejiinder 
tho BUpeiintendenoe of Professor A. D. Bache, by I'rofessor E. 8, KcCulIoh, May 29, 1848. 

There are two reports from the Treasury Department, dated June 15, 18*4, and Jaly 31, 
1846, relating to this subject. The first commraiicatang copies of regulations in relation 
to the importation of foreign sugar and motasBea, Senate Doc. 13, Bath Ckjngreaa, 3d 
session. The second relative to frauds in recent importations of sugar and molasses 
from the West ludia islands, and the measures nacesaary to prevent theii 
Senute No. 467, Z9tt Congress, Ist sessioa. 
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any gauged volume of imported liquor could te aacertained for any 
observed temperature, from 20° to 100°, and for any indication of the 
hydrometer, were delivered with the instruments. 

The "manual" contains three tables, of which the first shows the 
"true per cent," of alcohol hy volume, or the number of gallons of 
pure alcohol in 100 gallons of spirit, for every indication of the hydro- 
meter from 20° to 100° of Fahrenheit's thermometer, the number of 
gallons or the Tolumes being measured at the standard temperature 
of 60° of Fahrenheit's thermometer. 

The second table shows the "volume" which 1,000 gallons of 
pirit, measured atany temperature from 20° to 100° Fahrenheit, 
would become if brought to the temperature of 60° Fahrenheit, the 
true per cent, or strength being known. 

The third table is a combination of the first and second ; it gives 
by inspection, for any gauged quantity, particular temperature and 
corresponding indication of the hydrometer, the proportion, or per 
ceji(., of that quantity which is pure alcohol. As the "commemai 
values'.' of liquors are proportioned to their quantities and strengths, 
or to the total amount of alcohol they contain, this table is conse- 
quently one by which spirits may be bought and sold, and duties justly 
levied. Table III is therefore the only one that the gauger and pro- 
ver need use ; but in its use it should be particularly observed that both 
the gauging and proving must be performed at one and the same tem- 
perature. If this is impracticable, resort must be had to the other 
tables to reduce the result of observation to the standard temperature 
and volume. 

The Trallea hydrometer and manual have been delivered at the 
following named custom-houses : 

Portland, Maine, 
Portsmouth, New Hampshire, 
Newburyport, Massachusetts, 
Salem, Massachusetts, 
■Boston, Massachusetts, 
New Bedford, Massachu 
Barnstable, Massachusetts, 
Providence, Rhode Island, 
New Haven, Connecticut, 
New York, New York, 
Philadelphia, Pennsylvania, 
Wilmington, Delaware, 
Baltimore, Maryland, 
Alexandria, Virginia, 
Richmond, Virginia, 
Petersburg, Virginia, 
Norfolk, Virginia, 
Wilmington, North Oarolinaj 
Georgetown, South Carolina, 
Charleston, South Carolina, 
Savannah, Georgia, 
New Orleans Louisiana. 
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In addition, they have been sent to the following named cnstom- 
honses on the western coast, by direction of the Treasury Depart- 
ment : 

San Francisco, California, 

Eenicia, California, 

Monterey, California, 

San Diego, California, 

Astoria, Oregon, 

Puget's Sound, "Washington Territory. 
The first aet sent to San Francisco was destroyed by fire, and on 
application from the collector a second set was transmitted. The de- 
tailed report on the delivery of these instruments and manuals, by 
"Woods Baker, esq,, is given in the Appendix, (No. 7.) It contains 
valuable matter in reference to the subject, including the circulars of 
the Treasury Department and of the Office of Weights and Measures 
to the officers of the customs, Mr. Baker embraces in the same 
report a statement of the performance of his duty in receiving the 
old hydrometers and in examining the weights and measures which 
iiad been delivered to the same custom-houses. The last named por- 
-tion of the report I have already referred to. " The old hydrome- 
ters" (as reported by Mr. Baker) "collected at the several custom- 
.houses visited were of various constructions, though chiefly of Dycas' 
patent, and with but few exceptions, in a most dilapidated condi- 
tion." 

A detailed statement in reference to all these instruments and to 
the comparisons of them subsequently made in the office will be 
found in Mr. Baker's report. The table of comparison " shows con- 
clusively the unreliability of the instruments, and the great necessity 
of withdrawing them from use, and substituting for them instruments 
more simple in principle and less liable to become deranged." It is 
better that an instrument should be broken, than that, being injured, 
it should be used, while giving false indications. The glass instru- 
ment is therefore to be ,preferred to that of thin metal, and several 
glass hydrometers can be purchased for the cost of a single metallic 
one. In a mixture of alcohol and water of 80 per cent, strength, (of 
alcohol,) different instruments marked from 253 to 234 ; in a 50 per 
cent, mixture, from ITf to 112 ; in a 24 per cent, mixture, from 107 to 
49. These results are in accordance with those previously obtained 
by Professor McCulloh, and which he thus summed up : " From the 
preceding statements, it will be evident that, with but few excep- 
tions, I found the instruments now in the hands of the officers of the 
■customs wholly unfit for use, by reason of accidental injuries which 
they have suffered, so that generally it would be impossible to deter- 
mine with them the true strength of any liquor imported and sub- 
jected to their examination." 

The remaining hydrometers will be delivered as occasion may serve, 
or as calls are received ibr them from other custom-houses, and as the 
instruments now in use may be broken. The experiment of introducing 
.them has been successful beyond the most sanguine expectation. 
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9,— GAUGING. 



By ail act of Congress passed iu 1799 it is made the duty of the 
"surveyor " of each port of entry to "examine and try, from time 
to time, and, particularly on the first Monday in January and July 
of each year, the weights and measures and other instruments used in 
ascertaining the duties on imports, with standards to be provided at 
the public expense," &c. (See Appendix No. 2.) 

This law had for its object to carry out the provision of the consti- 
tution, by establishing in all the custom-houses a uniform system of 
weights and measures, and of gauging casks containing imported 
liquors. It was, however, clearly shown, by the learned report of the 
Hon. John Quincy Adams upon weights and measures, in 1821, that 
a great want of uniformity in weights and measures and the methods 
of gauging existed at that time in the States and custom-houses, 

IFew of the States had passed laws regulating the gauging of casks, 
and the implements used were even more various than the diversified 
sonrces from which the -weights and measures had been derived. 

The report of Mr. Hassler, and of the Secretary of the Treasury in 
1832, described the same irregularities to exist as were referred to in 
the report of Mr, Adams, 

The direction of the Secretary of the Treasury of June 18, 1831, 
to Mr. Hassler to make standards for the cnstom-houees, was the first 
step towards uniformity in Weights and measures ; but its effect, in con- 
nection with the subject of gauging casks, was merely to fix the uni- 
form value of the gallon, without correcting tlie discrepancies in the 
methods used. In fact, no act of Congress, or regulation of the Trea- 
sury Department, had defined the proper method to be followed. 

In the delivery of the new hydrometers and manuals of tables to the 
custom-houses iu 1850, the ageat appointed by the Treasury Depart- 
ment for this purpose, "Woods Baker, esq. , also improved the opportu- 
nity to gather the details of the methods of gauging practised at the 
■ several ports. 

In his report upon this subject, Mr. Baker remarks that " on in- 
(^uiry into the different modes for estimating the capacity and contents 
of casks containing imported licLuors, oils, molasses, &c., I found a 
great want of uniiormity among them, the same process not being 
followed by the gangers at any three custom-houses. No aUowanoe 
is made for difierences of temperature, and other irregularities are 
found," &c. 

Upon a report of the result of this examination to the Secretary of 
the Treasury, authority was obtained to make the necessary investi- 
gation with a view to the establishment of a uniform system of gaug- 
ing throughout the country. 

As a first step in the investigation, measures were taken for obtaining 
all the information necessary concerning the precise methods practised 
at our principal ports, as well as the system followed by the official 
gaugers in Europe, 

Eor this- purpose, circulars were addressed to the collectors of 
the ports of Eoston, New York, and Philadelphia, desiring them to 
Ex. Doc. 27 3 
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furnisli certain detailed information in atabular form. The returns have 
been received, and furnish valuable data in the investigation, 

Letters were addressed to the United States representatives at Lon- 
don, Paris, Berlin, Brussels, and the Hague, requesting them to procure 
and forward the official regulations of the respective governments to 
■which they were accredited in relation to the measurement of the 
capacity of the casks, together with descriptions of the processes now 
and formerly in use, and the instruments and tools employed by the 
official gaugers, In reply to this circular, the Hon. Abbott Lawrence 
forwarded instruments, books and regulations, presented by the chief 
of the British excise department ; the Hon. Geo. Folsom sent instru- 
ments, with papers and instructions on gauging; papers were also re- 
ceived from Berlin. The correspondence upon this subject is given in 
Appendix No, 15. 

Subsequently, (October, 1853,)letterawereaddresedtoD. K. McBae, 
esq., consul at Paris, and W, H. Vesey, esq., consul at ftavre, for the 
purpose of obtaining information of the French method of ganging ; 
prompt and satisfactory replies were received, accompanied by books, 
papers, and instruments, fully illustrative of the subject of inquiry. 

In procuring the requisite information in Paris, Mr. McRae was 
under many obligations to the Prefect of the Seine and M. Alexandre 
Tattemare for the facilities which their kindness and assistance 
afforded him. 

The information and data thus collected, affording a concise view 
of the methods of gauging practised by the principal governments of 
Europe, will be of much value in arriving at a decision in regard to 
the most suitable method to be recommended for adoption. 

Some experiments have been made to determine the weight, specific 
gravity, and expansion of various liquid articles of importation, such 
as molasses and oils, with a view to the ultimate determination of 
the best practicable method of gauging casks, under all the circum- 
stances of variation of bulk, at different temperatures. 

The experiments consisted in weighing the same volume of a sub- 
stance at different temperatures, ranging from 32° to '76° Fahrenheit, 
and were made by the late Mr. "Woods Baker and Mr, E, Liomin, 
extending from the summer of 1852 to the following winter, no arti- 
ficial temperatures being resorted to, A discussion of the results 
having shown further inquiry to be desirable, additional experiments 
were made under my direction by Mr. Liomin during the summer of 
1854 and the ensuing winter. All these experiments are given in 
Appendix No. 26, and are graphically represented on plate No. 3, An 
inspection of the diagrams will show that a very great degree of 
accuracy is attainable by the method employed, and that practical 
results of value have been obtained bearing directly upon the subject 
of gauging by weight. 



The legislation in regard to this subject up to 1819 is given in full 
and in abstract, in the learned and elaborate report made in 1821 by 
the. Hon, John Quincy Adams, then Secretary of State. It may not 
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howeyeij be out of place here to give briefly a synopsis, derived from 
that report, of the legal provisions in force at that time in the several 
States m relation to standards of weights and measures. 

In Massachusetts, the standard weights and measures were derived 
from the exchequer of England ; the measures were of the Winchester 
standard, and both avoirdupois and troy weights were established. 
The preparation of county and town standards was provided for. 

In New Hampshire and Vermont, the weights were derived from the 
exchequer of England, and the measures were of the Wi^ichester 
standard. No troy weights were established hy law. In New Hamp- 
shire, town standards were to he provided, and in Vermont both 
county and town standards, . 

In Rhode Island, the weights and measures were required by law 
to be according to the standards of the exchequer of England, and 
copies were to be provided by the towns The practice of " gauging" 
was established by law. 

In Oontiecticut, the standard bushel was to contain 2^198 cubic 
inches, (copy of an old English bushel, not the Winchester, which 
contains 2150.42 cubic inches,) and the gallon to contain 231 cubic 
inches. No troy weights were established, All gauging was to he 
done by "Gunter's" rule. 

In New York, the weights and measures were to be according to 
the standards in the office of the Secretary of State, at the time of the 
Declaration of Independence, (which were themselves derived from 
the exchequer standards,} until Congress should provide others. Both 
avoirdupois and troy weights were established, aud counties and cities 
were to provide copies of the standards. 

In New Jersey, the Btandards were, by law, to be according to those 
of the exchequer of England, including avoirdupois and troy weights. 

In Pennsylvania, also, the weights and measures were to be accord- 
ing to the exchequer standards and kept in each county. Those used, 
and at that time in the possession of the keeper of the weights and 
measures, were brought over to this country by "William Penn. 

In Delaware, the standards were to he copies of those in the ex- 
chequer of England, and the counties were required to provide copies. 

In Maryland, the Winchester bushel was adopted and used. Eng- 
lish standards were required by law to he procured for adoption. 
Troy weights were recognized. Each county was required to procure 
copies of the standards. The mayor and council of the city of Balti- 
more were authorized to fix the standards for that city. 

In Virginia and North Carolina, the standards were to be according 
to the exchequer standards of England, and copies to he provided by 
the counties. 

In South GaroUna, the London standards were adopted, copies of 
which were to be provided by the counties. 

In Georgia, the standards of Savarmah and Augusta were declared 
to be those of the State. An ordinance of the city councils of Augusta 
prescribed avoirdupois weights, wine measure for liquids, and the 
Winchester bushel for dry measure. 

In Kentucky, the standards of Virginia were adopted as those of 
the State. The governor was required to procure the standards, and 
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to furiiiBli copies to the couaties. The bushel was rec[uired by law to 
contain 2,150| solid inches, and the wine gallon 231. 

No standards had been established in Tennessee. 

In Ohio, the law required a half bushel, to contain 1,016^% solid 
inches, to be made and kept as a standard, and copies to be procured 
by each county. 

The law of Lousiana directed standards to be provided to conform 
to those in itae by the United States revenue officers, and copies to be 
furnished to each parish. In Indiana, copies of the English standards, 
comprising the half bushel, to contain l,075y cubic inches, a gallon 
to contain 231 cu. in, , and avoirdupois weights, were to bo procured and 
distributed to the counties. This law was to remain in force until 
Congress should otherwise provide. 

The standards established by the law of Mississippi were defined to 
be the English avoirdupois weights, and standard measures of length, 
and dry measures of capacity, and ivine measures for lic[uids ; copies 
of which were to be furnished to each county. These were to con- 
tinue as the standards until Congress should fix a standard for the 
United States, Tlie standards established in lUinois were precisely 
similar to those of Indiana, with the exception of the pound avoirdu- 
pois, which, in Illinois, was to contain 7,020 grains troy. 

Alabama adopted the standards of Mississippi, Missouri established 
the same standards as Indiana. In the District of Columbia, the 
standards were required to be conformable to those of the State of 
Maryland. 

It will be seen, from the above, that the weights and measures in 
use in all the States of the Union at that time were derived from the 
English. The colonists that came to this country brought with them 
the weights and measures of their country, but they were rather 
those ot the law, than of any particular section or district. 

The standards in the exchequer of England remained the same from 
the first settlement of Jamestown Up to 1826, with the exception of 
the wine gallon, which was of the time of Queen Anne; and it was from 
the standards of the exchequer that all the weights and measures of 
the United States were derived, until Congress fixed the standard. 
Louisiana at first recognized standards derived from the French, hut 
in 1814 the United States revenue standards were established by law. 
In Tennessee there does not appear to have been any law at the time 
fixing the standards, but those in use were derived from Virginia. 

The actual standards in use by the several States and in the custom- 
houses, although thus legally derived from the English standards, 
were, however, ascertained and reported by Mr. Adams to be very 
defective, and wanting in agreement with the recognized standard, as 
well as in uniformity . The distribution of carefully constructed stand- 
ards, made in this office, to the custom-houses, in 1836, furnished the 
means of uniformity in the collection of the customs ; and the resolu- 
tion of Congress of 1836, directing the distribution of complete sets of 
standards to each of the States, fixed the standard for the Union. 

The beneficial results and the progress towards greater uniformity, 
arising from this distribution, will be apparent from a comparison of the 
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legal provisions in the several States at the date of Mr. Adams' report 
with those in force at the present time, an abstract of which is hero 
given. 

Since the distribution of these standards, most of the States have 
adopted them by new enactments as the standards of the States 
respectively, and actually distributed, or provided for the distribution 
of, copies to the counties, and in many instances to towns also. 

Such has been the action of the following States, viz: 

Maine, New Hampshire, Vermont, Massachusetts, Connecticut, New 
York, New Jersey, Pennsylvania, Delaware, Maryland, Virginia, 
North Carolina, South Carolina, Georgia, Alabama, Mississippi, Ken- 
tucky, Ohio, Illinois, Iowa, Wisconsin, Texas, California, Tennes- 
see — 24 ; and in the Territories of Washington and New Mexico, (26.) 

Louisiana (27) has adopted the standards in use by the United 
States revenue officers, and provided for the distribution of copies to 
the parishes, hut has not adopted the State standards furnished by the 
federal government. These are, in fact, derived, however, from the 
same source. Of the above States, several of them have, by their 
elaborate and carefully drawn acts, and the actual steps taken to dis- 
tribute copies to the counties, manifested great interest in the subject. 
This may particularly be said of New York, Pennsylvania, Massa- 
chusetts, and Maryland. 

The States of Indiana, Missouri, and Arkansas, still recognize by 
law the old territorial standards, which were derived from the English 
exchequer standards. Rhode Island also recognizes the exchequer 
standards. 

Michigan and-Minnesota Territory retain the laws adopting the 
standards in use in New York at the time of their passage, though 
the Stat-e of New York has altered her standards to conform to those 
of the United States, 

To collect the necessary information in order to give a connected 
history of the legislation upon this subject, from the time at which it 
was left by the Hon. John Quincy Adams to the present time, it was 
desirable to obtain more complete copies of the laws enacted by the 
several States during this period than could be obtained from the 
libraries of the State Department and of Congress. 

To obtain these copies in the reliable and authentic form desirable, 
circulars of the form appended (No, 11) were addressed to the gov- 
ernors of the several States of the Union. 

Answers were received from thirteen States, and upon repeating 
the circular in July, 1853, replies were elicited from nearly all. In 
June of the present year the circulars were renewed ; and also subse- 
quent to the adoption of the Senate resolution of August 14th, calling 
for this report. Bound volumes of the Eevised Statutes were received 
from the States of New Hampshire, Georgia, Alabama, Kentucky, 
Indiana, and Missouri, in 1853, and from Wisconsin, Mississippi, 
Georgia, Tennessee; and Ehode Island, within the present year. Cer- 
tified copies of all the laws on weights and measures, from 1819 to 
1853, were received from Massachusetts, Rhode Island, New York, 
Pennsylvania, Maryland, Virginia, Louisiana, Ohio, Texas, and Cal- 
ifornia; and copies of laws on the subject, then in force, from the 
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States of Maine, Vermont, Connecticut, New Jersey, North Carolina, 
South Carolina, Michigan, Illinois, and Iowa. 

The calls made by circular within the present year have been met by 
all the States of the Union, excepting Louisiana, and Texas ; and copies 
were received of acta passed in Kentucky, Massachusetts, New York, 
New Jersey, Tennessee, South Carolina, Vermont, Mississippi, "Wis- 
consin, Georgia, North Carolina, Missouri, Indiana, Illinois, Khode 
Island, and from Minnesota, New Mexico, and Washington Territo- 
ries. Official advice was received, also, that no legislation subseq^uent 
to 1853 had occurred in Connecticnt, Maine, Maryland, Michigan, 
Ohio, New Hampshire, Virginia, Pennsylvania, Alabama, Iowa, Ar- 
kansas, Delaware, and California. 

By a letter from the secretary of state of Florida, it appears that no 
laws on weights and measures have been passed by the legislature of 
the State. From Delaware, Mississippi, Tennessee, and Arkansas, 
no laws were received in 1853 ; and copies of the laws of those States, 
as well as the acts subsequent to 1819, of those States which only sent 
copies of the laws then in force, were obtained, as far as possible, from 
the Congressional and State Department libraries. 

The information thus obtained of the legislation of the several 
States upon the subject of weights, measures, and gauging, during 
the period from 1 819 to the present time, will be seen in the following 
abstract of laws : 



The first law on weights and measures passed by the State of 
Maine, to he found on her statutes, dates its approval on the 5th of 
February, 1821, although the phraseology of the first section indi- 
cates a previoxts a.ct. 

This law is modelled upon a law of Massachusetts enacted in ,1800, 
and, in fact, is nearly a literal copy of it, A brief account of it may, 
however, he given here, as it will be referred to in the account of the 
laws of the States of New Hampshire and Vermont, which were, with 
the exception of those of a recent date, likewise copied from the laws 
of Massachnsetts. 

The first section of this act of 1821, "for the due regulation of 
weights and measures," declares that " the brass and copper weights 
and measures heretofore adopted, used, and allowed as standards, he 
and remain the public allowed standards throughout this State," &c., 
and that the treasurer, at the expense of the State, provide the stand- 
ards, as follows: " One bushel, one half bushel, one peck, one half 
peck, one ale quart, one wme gallon, one wine half gallon, one wine 
quart, one wine pint, and one wine gill. Said measures to he made 
of copper or pewter, conformable, as to contents, to said standard 
measures, and as to breadth, that is to say, the diameter of the bushel, 
not less than eighteen inches and a half, containing thirty-two Win- 
chester quarts ; ^e half bushel not less than thirteen inches and three 
quarters, containing sixteen Winchester quarts ; the admeasurement 
to be made, in each instance, withinside the measure : also, one ell or 
yard ; one set of brass weights to four pounds, computed at sixteen 
ounces to the pound, with fit scales and steel beams : also, a good 
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beam and scales, and a nest of troy weights, from one hundred and 
twenty-eight pounds* down to the lowest denomination," &c.; each 
to he stamped with ita weight or its measure, and sealed hy a seal to 
he kept hy the treasurer: and, in addition, "one fifty-six pound 
weight, one twenty-eight, one fourteen, and one seven pound weight, 
made of iron." 

It may be well here to remark, that, as this description of the 
standards h an exact copy from the law of Massachusetts passed in 
1800, which also adds that said " brass and copper measures [were] 
formerly sent out of England, with certificate out of the exchequer to 
be approved Wincke'der measure, according to the standard in the 
exchequer," &c,, there can he no doubt that the standards of Maine 
were likewise imported from England, or copied from those of Massa- 
chusetts which had the seal of the exchequer standard. 

The county treasurers were requiretl to procure and keep, for county 
standards, exact copies of the State standards, (with the exception of 
the bushel,) to be tried and sealed by the State sealer, and every ten 
years to he tried and sealed anew. For neglect of this duty, the 
county sealer to be fined. 

The treasurers of towns were likewise required to procure and keep 
exact copies of the State atandarda, except the half bushel, and with 
the liberty to have the half bushel, peck, and half peck of wood, and 
to be excused from providing a nest of troy weights other than from 
the lowest denomination to eight ounces. Town sealers, appointed by 
the selectmen, were to keep the standards, and once in every year try 
and seal the weights and measures of the inhabitants, after giving 
public notice of their appointment, and the place where, and time 
when, they would attend for that purpose. The town standards were 
to be re-compared, by the State or county standards, once in every 
ten years. The law also specifies the fines for neglect of duty on 
the part of sealers, their fees for sealing, and the penalties for any 
citizen using weights and measures not sealed by the town or county 
sealers, A particular section prescribes the manner in which the 
weights used in banJes should be tested and sealed. 

A resolution of the legislature, passed February 6, 1822, authorizes 
the treasurer to delay or omit the purchase of the State standards 
until the next meeting of the legislature. 

By " An act regulating the weight of hoops, staves, and other 
articles," approved February 25, 1828, the hundred weight of one 
hundred pounds and ton of two thcmsand poimds were established. 

The State standards enumerated in the law of 1821 were directed 
to be purchased by the State treasurer, by a resolution of the legisla- 
ture, approved March 22, 1831, provided that the largest troy weight 
should be of one hundred and twenty-eight ounces, and the two 
largest iron (avoirdupois) weights should be, one of fifty pounds and 
one of twenty-five pounds. Five hundred dollars were appropriated 
for this purpose. 

Tl^e United States standards of weights and measures were adopted 
by the act approved March 2, 1839, and entitled " An act additional 

* Altered to ounces by resolution approved Meuh 23, 1831. 
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to an act for the due regulation of ■weights and measures," Thia 
declares that anch standards of weights and measures as should be 
furnished to the State by the United States, in addition to such 
weights and measures as should be necessary to make complete sets, 
(which were to he procured by the treasurer, and to be in perfect 
accordance with the United States standards,) should be the standards 
of the State, 

The State sealer of weights and measures was directed to procure a 
suitable gold balance, and a balance for avoirdupois weights, to be 
kept at the State House, for the trial of weights and measures and for 
no other purposes. The county sealers to procure standards at the 
expense of the county, and to hare them compared every ten years 
with the State standards. The town sealers were also to procure town 
standards, and to have them compared with the county standards 
every ten years. 

In July, 1841, the Revised Statutes of the State were adopted. They 
contained such laws on weights and measures, passed iu previous 
years, as had not been repealed, with the addition of some sections. 
Chapter 73 declares that " the standard of weights recentty furnished 
by the United States, and adopted by this State, shall be continued 
and used as the standard of weights instead of those formerly used ; 
and the measures adopted by the United States as standard measures, 
whefti furnished to this State, shall he adopted and used as standard 
measures of this State." 

In the meantime, the State sealer was to procure and preserve the 
following measures: "One bushel, one halfbushel, one peck, one 
half peck, one ale cjuart, one wine gallon, one wine half gallon, one 
winecLuart, one wine pint, one wine half pint and one wine gill," to 
be made of copper or pewter, conformable as to measure to the United 
States standards, . and as to diameter, to the dimensions given in the 
law of 1821. 

He was also required to procure the smaller denominations of 
weights, both avoirdupois and troy, so as to mate complete sets as 
described in the same law. The yard and ell were preserved as length 
measures. All the previous laws, as regards the providing of county 
and town standards, their comparison, and the trying and sealing of 
the weights and measures of the inhabitants, were re-enacted. The 
following special acts, passed in previous years, were also re-enacted ; 
Act of March 10, 1821, prescribing the quality and dimensions of 
casks in which pearl ashes were to be packed for exportation ; act of 
same year, March 19, prescribing the form and dimensions of ca^ke, 
kegs, and firkins, in which buUer and lard were to be exported ; act of 
March 22, same year, regulating the form, quality, and dimensions 
of casks for containing Jish of different kinds, and the manner in 
which they should be salted, or pickled, and packed. For salt fish, 
the tierce was to contain 300 lbs., the barrel 200 lbs., the half barrel 
100 lbs., (Quarter barrel 50 lbs., and kids (tenths of barrels) 20 lbs. 
For pickled fish, the tierce was to contain between forty-five and 
forty-six gallons, the barrel from twenty-nine to thirty gallons, and 
smaller kegs to be in the same proportion. 

Other acts of the same year establish the measurement of coal. 
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wood, and bark, of lime and lime caske, of tobacco and onions, of 
nails, of hogshead hoops, of shingles, clapboards and Btavea, of flax- 
seed, of hair at eleven pounds, and of oats at thirty pounds, to the 
bushel : act of January 24, 1824, fixing the dimensions and manner 
in which shiogles shall be sawed ; of March, 1835, establishing the 
weight of a bushel of potatoes at sixty pounds ; and of March, 1839, 
establishing the dimensions of boxes to contain herrings for exporta- 
tion. 

The Kevised Statutes of 1841, of which a particular description has 
been given, are now in force in this State. Chapter 73, section 1, 
provides that the United States standard weights and measures be 
adopted as the State standards. The weights furnished by the act of 
Congress had not at that date been received. Since then, the com- 
plete set of weights and measures have been furnished to the State,, 
with three balances, which, hy the terms of the law, were to be 
deposited in the State House and used only as standards. The clause 
in a previous law declaring the hundred weight to be 100 lbs., the ton 
to be 2,000, the guarler twenty-five pounds, &c., is also re-enacted in 
the law of 1841. 

No laws have been enacted in relption to standard weights, mea- 
sures of length or capacity, or relative to gauging, in this State, 
since July 31, 1841. 

KEW HAMPSHIltE 

The law of 179*7, entitled "An act regulating scale-beams, steel- 
yards, weights, and measures," rec[uiring the standards to be in ac- 
cordance with the approved Wirwhester measures, allowed in England, 
in the exchequer, remained in force, with some alterations, until the 
year 1848; one of the changes in the law was made by the "act regu- 
lating the weighing of merchandise and other commodities," approved 
July 6, 182T, which enacts that "all commodities which now are and 
usually have been sold by the one hundred and twelve pounds or one 
hundred weight avoirdupois shall, when exposed to sale and actually 
sold, be weighed by the decimal riundreds and poaads of avoirdupois," 
&c., and all weighers are. directed to weigh accordingly, under pain of 
fines. 

By an act passed December 29, 1828, in addition to the act of 179t, 
the contents of the basket for measuring charcoal was fixed at eighteen 
gallons, level measure, the average diameter not to be less than twenty 
inches. This law was re-enacted and approved January 1, 1849. 

By a resolution of the legislature, approved December 17, 1840, it 
was resolved "that the set of standard weights now in the capitol, 
received from the Secretary of State of the United States, be deposited 
in the oifice of the treasurer of this State, who is hereby directed to 
leceive and preserve the same." 

The act of 1848, entitled "An act in amendment of chapter 110 of 
the Revised Statutes, relatingto weights and measures," requires each 
county sealer, within three months after the passage of the act, to try 
and prove the county standards in their possession by tlie standards 
furnished to the State hy the United States, and now deposited with 



»Goo^lc 



42 WEIGHTS AND MEASURES. 

the treasurer. Such as were not already provided with standards 
were to procure them and have them tried and proved in the above 
manner within the three months. 

The town sealers were likewise required to procure town stand- 
ards and have them tried and proved by tlie county standards within 
six months, both county and town standards to be re-compared every 
three years. 

Chapter 706 of the Revised Statutes, approved January 1, 1849, 
re-enacts the precseding, and provides for the appointment by the 
governor of county sealers ; for the election by the towns of town 
sealers of weight and measures; and for seals to be used by each. It 
also prescribes the penalty for the selectmen of towns failing to pro- 
vide town standards, for the neglect of duty on the part of sealers, and 
the penalty for using weights and measures not tried and sealed by 
the public sealers. Thehmidred weight was directed to be understood 
and weighed as one hundred pounds, the ton two thousand pounds &e. , 

A subsequent chapter (1130) approved in 1851, fixes the weight of 
a bushel ot oats at 30 lbs., a bushel- ol' potatoes at 60 lbs., excepting 
special contracts, and regulates the weight and marking of loaves of 
bread. 

Since July 2, 1851, no alterations have been made in this State 
in the laws conceining weights and measures. 



The first ]aw of Vermont in relation to weights and measures was 
passed March 8, 1779, entitled " An act relating to weights and meas- 
ures." It declared that the standards of the State should be" accord- 
ing to the approved Winchester measvres, allowed in England in the 
excheqiier," but omitted to include the denominations of («j/ weight. 
A copy of this law, which appears to have been modelled upon an old 
colony law of Massachusetts, passed in the year 1647, was given in the 
report of the Hon. John Quincy Adams, in 1821, 

An amendment to this law passed in November, 1816, entitled "An 
act regulating and directing the measurement of charcoal, lime, and 
ashes," specifying that a bushel of these substances should consist of 
38 quarts of ale or Winchester measure, was afterwards repealed in 
October, 1828. 

"An act relating to weights and measures," passed November 18,' 
1824, prescribes the standard weight of a bushel of Indian corn and 
rye to be fifty-six pounds, and of oats thirty-two pounds. 

In November, 1830, "An act in addition to an act relating to 
weights," passed March 8, 1797, "required the selectmen of the sev- 
eral towns to procure the additional weights of fourteen and seven 
pounds." Another amendment to the law of 1797,. with the same title 
as the above, passed November9, 1831, established one hundred pminds 
as the hundred weight in weighing all gross articles. Thus amended, 
the old law of 1797 continued in force until 1839, when it was re- 
enacted, with some changes, the mostimportant of which was in the 
first section, which declared that " the public standards of weights 
and measures in this State shall he the standards adopted by the gov- 
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ei-nmentof the United States."* After this section cornea the whole 
law of 1797, with slight modifications. 

As it stands, this law presents some singular incongruities. The 
first section adopts the United States standards, the second enume- 
rates the different denominations which were to he procured by the 
treasurer of the State and preserved as standards, as follows : 

One set of iron weights consisting of one fifty-six pound, one twenty- 
eight pound, one fourteen, one seven, one two, and one one pound 
weights, and a suitable scale and beam necessary for the use of the 
same ; also, one set of brass weights, from one ounce to four pounds, 
at the rate of sixteen ounces to the pound; also, oae half bushel, one 
peck, one half peck, one ale quart, one loine gallon, one two quart 
wine measure, one quart, one pint, one half pint, one gill, one half 
gill measure; one English ell, one yard ; which shall be the standard 
by which all weights and measures shall be tried, proved, and sealed," 
&c., thus establishing too liquid measures, and two measures of length; 
whereas the United States standards recognize but one standard of 
liquid measure, the wine gallon ; one of dry measure, the Winchester 
bushel ; and one of length, the yard. 

The law, moreover, does not establish troi/ weights, upon which the 
troy pound, the United States standard of weights, depend for their 
unit; and the denominations that are specified, 56, 28, 14, 7, 4, 2, 
and 1 pounds,corre8pondto the "hundredweight," of 112 pounds; 
whereas the concluding section declares that ' ' one hundred pounds 
shall constitute the hundred weight," and two thousand pounds tlie 
ton. 

It was made the duty of the treasurer of each county to provide 
and keep copies of the State standards, with a seal, and to prove and 
seal the town standards, which were to be provided by the selectmen 
of the towns. 

The State and town standards were also to be stamped in a pre- 
scribed manner. 

The law also prescribes the fines for neglect of the requirements of 
the law, fees for sealers of weights and measures, and penalties for 
using weights and measures not sealed by public sealers. 

A subsequent law, in conformity with tire standards furnished by 
the government of the United States, was enacted in 1S50, and the 
above law, with subsequent additions, fixing the weight of abushelof 
wheat at sixty pounas, of rye or Indian corn at fifty-sis pounds, of 
barley or buckwheat at forty-six pounds, of oats at thirty-two pounds, 
of potatoes sixty pounds, is now in force, and the measure of apples 
the same as lime or ashes, remains as fixed by the law of 1842, 

In 1855 it was enacted that " a pile of wood or hark four feet wide, 
four feet high, and eight feet long, well packed, shall constitute a 
cord," tlie length of ail cord wood exposed to sale being so estimated 
as to include only half the kerf. 

No law on the subject of weights or measures has been passed in 
■the State since the act last mentioned. 
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■ MASSACHUSETTS 

The law in force in Massachuaetts at tlie date of Mr. Adams' report 
on weights and measures was enacted February 26, 1800,* and was a 
compilation and revision of all the laws enacted previous to the Revo- 
lution, reaching back as far as the colonial law of 1647. 

It declared, as formerly established by the law of 1692, "that the 
braes and copper measures fofmerly sent out of England, with certifi- 
cate out of the exchequer to be approved Winchester measures, ac- 
cording to the standard in the exchequer, and which have been 
adopted, used, and allowed in this State, shall remain. the authorized 
public standards, by which all weights and measures shall be tried, 
proved and sealed," &c. 

It made it the duty of the treasurer to preserve those standards, 
which were to be deposited in the treasury of the Commonwealth, 
being as follows, viz : one busiiel, one half bushel, one peck, one half 
peck, one ale qyarfc, one wine gallon, one wine half gallon, one wine 
quart, one wifie pint, one wine half pint, and one wine gill; also, one 
ell and one yard ; also, one set of brass weights to four pounds, computed 
at sixteen ounces to the pound, with suitable scales and steel beam, 
and one set of iron weights consisting of one fifty-six pound weight, 
one twenty-eight, one fourteen, and one seven pound weight ; and 
also a good scale and beam for troy weights, and a nest of troy weights 
from one hundred aud twenty-eight ounces down to the last denomi- 
nation. 

It prescribes that all weights and measures which may be procured 
from time to time to replace the above shall be made and preserved 
in the same form and of the same dimensions — that is to say : 

The diameter of bushel not lass thiiii ia| inclioa, to contain 33 Winchester quarts. 

Do, halfbushel " 13= " " 16 " " 

Do. peck " lOi •■ " B 

Do. hoifpcck " 9 " "4 " ■' 

The measurements to be made inside the measures, and the mea- 
sures to be of copper or pewter. Duplicates were to be provided for 
a deputy, who was to be appointed by the treasurer. Copies, with 
the exception of the bushel, were to be provided by the treasurer of 
each county, with a seal, for testing and sealing the town standards, 
and the treasurer of each town to provide, at the expense of the town, 
similar copies, with the exception of the bushel and the troy weights, 
other than from the lowest denomination to 8 ounces, with liberty to 
make the dry measures of wood, instead of pewter or copper. 

The county standards were to be re-compared with the State stand- 
ards once in every (era years; the town standards with the county 
every ten years likewise, and the weights and measures of the inhah- 
itantst to be tried and proved by a public sealer of weights and mea- 
sures once in every year. 

In the year 1847, having received the weights and measures and 
balances from the federal government, the legislature enacted that, 
" the several avoirdupois and troy weights and balances procured 
from the government of the United States for this Commonwealth, by 
the commissioners appointed for that purpose in the year one thousand 



"Eevieed Statutes of November, 1835. 
f EiceptiDg tiioBB used in Boston. 
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eight hundred and thirty-five, and also all weights, siieasures and 
balances that have since been received from the said government for 
the purpose of being used as etandarda, shall hereafter be used as the 
sole authorized public standards of weights and measures of this Com- 
monwealth, and shall be in the care and custody of the treasurer of 
this Commonwealth." The full set of weights, measures and balances 
for the State were then enumerated, with a description of the seal to 
be used by the treasurer in sealing county standards, or by a deputy 
to be appointed by him, for whose use the treasurer was to procure 
exact duplicates of the State standards. 

The treasurer of each county and of each town was required to keep, 
at the expense of the county, town or city, a complete set of the afore- 
said weights, measures and balances, except the troy weights ; the 
weightiS of four pounds and under to fee made of brass ; the others 
might be made of iron — all to be turned and finished ; the licLuid 
measures to be made of brass or iron of durable thickness, to be 
turned on the inside and on the top edge or rim; the balances to be 
made of braes, steel or iron, and in all cases the edges and bearings 
to be made of hardened steel ot agate ; said weights and measures to 
be sealed by the State or county sealer ; the county standards to be re- 
compared with the State standards at least ouce in every ten years ; 
the town standards with those of the county once in even/ Jive years ; 
and both county and town treasurers to keep seals with which to seal 
the weights and measures of the towns, of public sealers, and of the 
inhabitants. 

The sealers of weights and measures were, every year, after giving 
public notice of the time and place at which they would attend for the 
purpose, to try and prove the weights and measures of the inhabitants ; 
the fees for which, as well as the penalties for the use of any weights 
and measures not thus sealed, are specified. 

The hundred weight was declared to be understood to mean the net 
weight of one hundred pounds avoirdupois, and contracts were to be 
construed accordingly.* 

By a resolution of the legislature, approved April 20, 1847, the 
weights, measures and balances received from the United States were 
to be removed from Harvard University to the State House in Boston. 
The treasurer was also authorized to procure two sets of d'n/ measures- 
of the following dimensions, being aliquot parts of the half bushel, viz : 
" two of eight quarts, two of four quarts, two of two quarts, and two 
of one quart ; one set to complete the standard of the Commonwealth, 
and the other as a duplicate for the use of the deputy State sealer." 

An act of 1852 prescribes that the measures of charcoal shall be 
cylindrical, and of the following dimensions: eighteen inches diame- 
ter at bottom, twenty inches at top, and nineteen inches in perpendicu- 
lar height, which measure shall be of the capacity of two bushels, 
and shall he filled level full. 

In 1853, however, this was amended so as to make the dimensions 
of the charcoal basket nineteen inches in diameter in every part, 
and eighteen and one-tenth inches in depth. 

* Chapter 30, sec. 35, Rorised Statutes of 1835, 
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The law of 1847, thus amended, remained iu force in 1853. 

An act approved April 14, 1855, fixes the weight of a ton of an- 
thracite, hituminoiis or mineral coal at two thousand pounds avoir- 
dupois, "the seller tliereof to cause the same to be weighed by a sworn 
weigher of the town." A certificate, signed by the weigher, must be 
given at the time of the delivery. 

It was enacted, April 26, in the same year, that the bushel of wheat 
shall be sixty pounds, of corn or rye fifty-six pounds, of oats thirty- 
two pounds, of barley or buckwheat forty-eight pounds, and of ground 
corn or ground rye fifty pounds ; that contracts shall he made only 
for delivery by the bushel, and that a certificate shall be given of the 
number of bushels, as ascertained by weight, signed by the town 
measurer of grain. 

The last act passed in this State, and approved June 4, 1856, fixes 
the legal weight of a bushel of onions at fifty-two pounds. 

EHODE ISLAND. 

In the code of laws of 1647 it was enacted that "the measure shall 
be one and the weight one throughout the whole colony, and that 
every town shall have a common balance and weights, and a common 
measure, that every person may measure and weigh thereat," and 
that every town shall be carefal in the observance of the law in this 
respect. The penalties for any person whatsoever using false weights 
and measures that are not according to the standard are prescribed. 
The standards referred to were those established by the statutes of 
England, or rather the exchequer standards. 

It does not, however, appear that any standards were actually pro- 
cured until 1663; for by an act of March 1, of that year, it was enacted 
that a " general sealer of weights and measures" should be annually 
chosen, who should procure, at the expense of the colony, a half 
bushel, a peck, half peck, ale quart, wine quart, wine pint, wine half 
pint, a yard, and weights, which should be "according to t\\e standard 
of his Majesty's exchequer in the kingdom of England." 

The towns were also required to procure suitable standards. 

By an act passed May, 1698, penalties were prescribed for such 
towns as failed to procure standards and to have them sealed by the 



In February, 172S, the act of 1663 was substantially re-enacted. 

By an act of June, 1V31, the assize of barrels was fixed at thirty-one 
•and a half gallons. 

The "digest" of 1767 contains an act fixing the measure of fire- 
wood the same as at present. 

By act of June, 1751, re-enacted in 1767, the subject of gauging was 
regulated. It was directed to be done by " Guuter's rule," and the 
act of 1767 established the rule for finding the mean diameter " by 
multiplying the difference between the head and bung diameters, by 
©.65, and adding the product to the head diameter, or, which is the 
same, otherwise expressed, by adding six-tenths and a half of the dif- 
ference between the diameter at hung and head to the diameter at the 
head." 

By act of October, 1784, the weight of Indian meal which should 
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be sold for a bushel, and which had previously been 50 poiiiuls, was 
fixed at 54 pounds. This was re-enacted in 1798. 

The above act regulating gauging was further explained by an act 
passed January, 1820, which enacts that in measuring the head and 
bung diameters, the measure shall be taken both in a horizontal and 
vertical direction, and the mean of the two measures taken as the true 
diameter of the heads. The act of 1767, as thus amended, was re- 
enacted in 1822, 

The legal dimensions of a cord of wood and of baskets for measur- 
ing charcoal were established by an act passed in the same year ; 
and the weight of a bushel of rye meal waa established at 50 pounds. 
In October, 1823, the weight of a bushel of potatoes was fixed at (54 
pounds. 

By an act passed June, 1825, substituting net for gross weight in 
sales, and contracts relating to articles of merchandise, an important 
change was made in this respect, by establishing 100 pounds as the 
liimdred loeight, and 2,000 pounds as the ton. Tiiis act was amended 
by an act in addition to it, passed January, 1830, iixing a penalty of 
ten dollars for every violation of its provisions- 

An act passed October, 1830, fixed a penalty for selling charcoal in 
any other than the kind of baskets specified by the act of 1822*. By 
an act passed October, 1836, the weight of a bushel of Indian meal 
was fixed at 50 pounds ; and by acts of January, 1838, a bushel of 
potatoes was fixed at 60 pounds, and of onions at 50 pounds. 

The " digest" of 1844 contains, in a connected torm, such of the 
above mentioned laws as were still m. force. 

In June, 1847, a new gauging act was passed, entitled " An act in 
relation to gauging, and for the appointment of gangers," which 
specifies that all casks shall be gauged by "Q-unter's rule," compu- 
ting the gallon at 23 1 cubiG inches; and that the mean diameter of casks 
be found according to the principles laid down in " Daniel Anthony's 
work on gauging, published in Providence, A, D. 1817." The law 
also specifies the manner of appointing gangers, their fees, and the 
penalties for non-compliance with the provisions of the law. 

No copy of laws adopting the standard weights and measures of 
the United States has been sent for the files of this office, although 
the State, several years since, was furnished with reliable and care- 
fully prepared copies of the government standards. The standards 
imported from England, after being sealed at the exchequer, have 
been, and it is presumed now are, the legal standards of the State. 
The gauging law of 1847 fixes the gallon at 231 oij-Uc inches, which 
in general terms is the standard gallon of the United States, but no 
definition is made of the unit of length or of weight. 

In January, 1852, it was enacted that the city council of Providence 
should appoint weighers of cotton, and that all cotton sold throughout 
the State should be first weiglied by the agents so appointed. This 
is the last act of legislation, except the adoption of a resolution pro- 
viding means for the deposit in a room in Brown University of the 
standards received from the general government. 



* Nineteen inchae in diameter, and eevenleen and a. half in depth ; the meaenre to lie well 
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CONNECTICUT. 



" An act relating to weights and meaaures," passed in 1827, was 
modelled upon a former law passed in October, 1800, and contains the 
following provisions ; 

."That there shall be kept at the treasurer's office, to be in tho 
custody and under the care of the treasurer for the time being, the fol- 
lowing measures and weights — that is to say : a half-bushel brass mea- 
sure of the capacity of one thousand and ninety-nine cubic inches ; also 
a brass peck measure of one- half of the said capacity, and a brass half- 
peck measure of one-quarter of said capacity, to be called by these 
names respectively, which shall be the standard of com measure ; also 
a brass vessel of the capacity of 231 cubic inches^ whioh shall be the 
standard ale or 6eer measwe; also a brass or iron tod or plate of one 
yard in length, divided into three parts, one foot in length, and one of 
these parts subdivided into twelve equal parts for inches, which shall 
be the standard of those measures respectively; and, also, brass 
■weights of one, two, four, seven, fourteen, twenty-eight, and fifty-six 
pounds, which shall be the standards of avoirdupois weights." 

The bushel thus established as standard would contain 2,198 cubic 
inches, and was entirely different from the Winchesterym^&i, contain- 
ing 2,150.42 cubic inches, and, in fact, different from any standard 
bushel in the English exchequer. 

It was, therefore, not derived from the standards of Massachusetts, 
as her standard bushel was the Winchester, which was also the stand- 
ard of i^ew Hampshire and Vermont, 

Tlie gallon established as ale or 6eer measure is the standard loine 
gallon derived from the exchequer of England, 

In the enumeration of the town standards to be provided by the 
selectmen of the several towns, is given, in addition to the above 
standards, measures of the following dimensions for corn : " a two- 
quart measure, the bottom of which, on the inside, is four inches wide 
on two opposite sides, and four and a half on the two other sides, and 
its height from thence seven inches and sjxty-tbree hundredths of 
au incb ; a quart measure, which is three inches square from the 
bottom to the top throughout, and its height seven inches and sixty- 
three hundredths of an incb ; a pint measure, the capacity of which 
is, from bottom to top, three inches square throughout, and its height 
three inches and eighty-two hundredths of an inch." 

By these dimensions the two quarts would contain 137-34 cubic 
inches, the quart 68,67 cubic inches, and the pint 34.38 cubic inches, 
which are aliquot parts of the half bushel of 1,099 cubic inches. 

Upon the receipt of the weights and measures from the United 
States, the legislature passed an act in May, 1850,^' adopting them as 
the standard weights and measures of the State, and directing them 
to be kept in the treasury, undei' the care of the treasurer, who was to 
try the weights and measures of the counties when presented to him 
for that purpose, and, if found true, to seal them with the letters 
"S. C," (State of Connecticut.)! 

Every county treasurer was to provide county standards, "corre- 

' Title LVnl, aevised Slalutes. f Act of 1837. 
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spondingtoall tlieaforesaidstandards and of like material," with wliicli 
he was to try the weights and measures of the towns, and, if true, seal 
them with a prescribed seal. The selectmen of each town were like- 
wise reijiiireil to procure and keep, as town standards, weights and 
measures conforraahle to the State and county standards, made "of 
good and sufficient materials," the standards for liquid measures to 
he of " copper, brass, or pewter ;" and to procure, in addition to the 
halfhnshel, "atwo-quart, quart and pint corn measures," "ofthesame 
proportionate dimensions and capacity as those furnished hy Congress," 
meaning the United States half bushel. The town standards to he in 
the custody of the sealer of weights and measures, who was to be re- 
sponsible for their safe-keeping, and to try, in the month of April of 
every year, all weights, measures, or steelyards, used by any person 
in the town, and if found true to seal them with his official seal, and 
if faulty to destroy them. 

The law prescribes penalties for the failure of the county treasurers 
and selectmen to comply with its requirements, for neglect on the part 
of the sealers of weights and measures, and for any citizen using 
weights, measures, or steelyardSj not thus tried and gealed. 

It requires the town standards to be compared with the county, and 
the latter with the State, but does not prescribe the intervals of time 
at which the comparisons must be made. 

The hundred weight was declared to he understood, in the sale of 
articles hy avoirdupois weight, one hundred pounds, and the ton two 
thousand pounds, 

"In the sale of charcoal, fruits, vegetables, shell-flsh, and all other 
articles sold in heaped measure, 1,282 cubic inches shall constitute a 
half bushel." 

This is the same capacity for the charcoal bushel as that established 
in Massachusetts by the laws of 1S35 and 1853, viz; 2,564 cubic 
inches. 

By "An act in addition to an act concerning weights and measures," 
approved June 22, 1850, the weight of a bushel of different kinds of 
grain was established as follows : 

Indian corn, rye, and wheat 56 lbs. avoirdupois one bushel. 

Buckwheat 45 do. do. 

Oatg 28 do. _do. 

Irish potatoes 60 do. "do. 

No acts concerning weights and measures have been passed by the 
legislature of this State since 1850. 

NEW YORK. 

The act passed by the legislature of this State, March 19, 1813, 
entitled "An act to regulate weights and measures," remained in 
force with no considerable modifications until 1851, at which time 
the standard weights and measures of the United States were adopted 
, as those of the State. 

This law of 1813 declares " that there shall bo one just beam, one 
certain weight and measure for distance and capacity— ^that is to say, 
Ex. Doc. 27~4 
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avoirdnpoia and troy weights, bushels, half bushels, pecks, half 
pecks, and quarts and gallons, half gallons, quarts, pints, and gills, 
and one certain rod for long measure, according to the standard in 
use in this State on the day of the Declaration of the Independence 
thereof; and that the standard of weights and measures now in the 
ofSce of the secretary of this State, tvhtch is according to the standard 
of the court of exchequer in that part of Great Britain called England, 
shall be, and is hereby, declared to be and remain the standard for 
ascertaining all beams, weights, and measures throug;hout this State 
until the Congress of the tlnited States shall establish the standard 
of weights and measures for the United States." 

"An act authorizing the election of measurers in the counties of 
Queens, Kings, and Kichmond," passed February 9, 1821, is local 
in its character, as are also the six following, viz ; 

"An act respecting the sealers and inspectors of weights and 
measures in the city of New York, March 2f, 1821." 

" An act for the payment of the ofScers of government therein 
mentioned," passed April 3, 1821. 

" An act directing certain counties to he supplied with standard 
brass yard measures," passed March 22, 1822. 

" An act respecting measures in the counties of Essex and Clinton,' ' 
passed April 6, 1822. 

" An act to authorize the appointment of a weigher at the quaran- 
tine ground on Stateu Island," passed March 26, 1826. 

"An act tfl provide for the purchase of standard weights and 
measures for the assistant State sealer in the city of Albany," passed 
April 18, 1826. 

In the Revised Statutes of the State is "An act concerning the 
territorial limits and divisions, the civil polity, and the internal ad- 
ministration of this State," passed December 3, 1827, the nineteenth 
chapter of which is of the computation of time, of weights and mea- 
sures, and the money of account." The second title of this chapter, 
viz : "of weights and measures," declares that there shall be but one 
standard of measure of length and surface, one of weight, and one 
measure of capacity, throughout the State ; and that the standard of 
length and surface shall be the " yard as used in this State on the 
fourthday of July, I^IG." 

It defines this yard in order that it may bo recovered, in case of 
loss, to have been formed from experiments made with a pendulum 
with a brass rod at Columbia College, in the city of New York, in the 
latitude of forty degrees, forty-two minutes and forty-three seconds, 
to bear to the pendulum of that place vibrating seconds in a vacuum 
at the temperature of melting ice, the proportion of one million to 
one million eighty-six thousand one hundred and forty-one, (1,000,- 
000 to 1,086,141.) " The standard yard thus defined shall be mea- 
sured in a straight line between two points" engraved upon golden 
disks inserted into a straight brass rod, &c., enumerating its division 
into feet and inches. 

This standard yard was imported from England, (having been en- 
graved and sealed at the exchequer,) by the corporation of the city of 
New York, in 1803, and afterwards presented to the State, and de- 
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i with authentic public documents in the office of the secretary 
of state. 

The law directs the suhdivisiona of the yard into feet and inches 
and halves and (juartera, and establishes its multiples rods, furlongs, 
miles, and acres. 

The unit of weight was defined to be the pound, of auch magnitude 
that the weight of a cubic foot of distilled water, at its maximum 
density, weighed in a vacuum, with brass weights, shall be equal to 
sixty-two and a half such pounds. 

It was to be made of brass, its equal subdivisions to be sixteen 



The standard of liquid measures to be the gallon, to be made of brass, 
and to contain at the mean pressure of the atmosphere at the level of 
the sea ten pounds of distilled water at its maximum density, to be 
subdivided by the number two into half gallons, quarts, pints, half 
pints, and gills, and multiplied by the same number, to form the peck, 
half bushel, and hushel; the latter of which would, as the law declared 
it should, contain eighty pounds of distilled water at its maximum 
density. 

All commodities to be sold by the heaped measure were to he meas- 
ured by this bushel or its parts. The vessel to be "made round, with 
a plain and even bottom, and to be of the following diameters: at top, 
measured from outside to outside, the bushel nineteen and a half inches, 
the half bushel fifteen and a half inches, and the peck twelve and a 
third inches," 

It does not specify the tMchness of the above measures ; therefore the 
above dimensions, measured from outside, to outside are indefinite in a 
legal point of view, although in fact the measures, being derived from 
the actual standards which had been deposited in the office of the 
secretary of state, were undoubtedly of uniform size. 

This law was derived from the law which went into force in Great 
Britain in 1825, establishing what are denominated the "imperial 
standards" of that country.. 

It contains the same unite of measure as established hy that law, 
and in most instances the identical wording, even including the some- 
what vague definition of the 6iis7te2, The "imperial yard," defined 
as the standard of length, was the same previously established in ITfiO, 
in England, and on which the distance was measured between the 
centres of the two points of the gold studs near each extremity. 

The " imperial gallon " contained ten pounds of distilled water at 
its maximum density, and had a capacity of 2*76.48 cubic inches. 

The "imperial bushel" was to contain eight gallons, or eighty 
pounds of distilled water, and be of the capacity of 2211.84 cubic 
inches. 

That part of this law which specified the one standard for liquid 
and dry measures was repealed by "An act concerning standard 
measures of capacity," passed April 29, 1829, which declares that 
"there shall continue to be two kinds of gallons, one for the measure 
of (dl liquids, and one for the measure of all other substances not 
measured by heap measure," &o. 

The gallon for liquids was to contain eight pounds of distilled water 
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at its inasimum denaity at the mean pressure of the atmosphere at the 
level of the sea. 

The gallon for dry measure to contain, under the same circumstances, 
ten pounds of distilled water. Both vessels to be made of brass, and in 
ease of loss to be replaced hy the above proportion. 

Sy tills law the Uqmd gallon would contain 221. 184 cubic inches, or 
about ten cubic inches less than the wine gallon of 231 cubic inches, 
made in Queen Anne's reign, in 1705, and at present the standard 
gallon of the United States. 

A list of several local laws passed at dii^erent periods by the legis- 
lature relating to the regulations of weights and measures in particu- 
lar towns and counties will be found in tlie Appendix No. 12. In 
May, 1836, "An act to regulate the selling of grain' ' fixed the weight 
of a bushel of toheat at 60 pounds, of rye or Indian corn at 5 6 pounds, 
oiharley at 4:Spounds, &naoioatsat Zipounds 

On the 13th of April, 1843, the building in the city of Albany in 
which were tept the copies of the State standards issued by the assistant 
State sealer was burned, and these copies injured or destroyed. 

An act of March 25, 1844, directs them to be replaced, jjrovided the 
cost did not exceed the sum of $150, 

On the 11th of April, 1851, an important act was passed adopting 
the United States standard weights and measures as the standards of 
the State of New York. 

The act is entitled "An act in relation to weight aad measures." 
The first section enacts that "the standard weights and measures 
now in charge of the secretary of state, being the same that were fur- 
nished to this State by the g&vernment of the United States, in accor- 
dance with a joint resolution of Congress, approved June 14i 1836, and 
consisting of one standard yard measure, one set of standard weights, 
comprising one troy pound, and nine avoirdupois weights of one, two, 
three, four^ five, ten, twenty, twenty-five, and fifty pounds, respect- 
ively ; one set of standard troy ounce weights divided decimally from 
tenouncesto the one-ten-thousandth of an ounce; one eetof standard 
liquid capacity measures, consisting of one wine gallon of two hundred 
and thirty-one cubic inches, one half gallon, one quart, one pint, and 
one half pint measure, and one standard half bushel, coutaming one 
thousand and seventy-five cubic inches and twenty-one-hundredths of 
a cubic inch, according to the inch hereby adopted as standard, shall 
be the standards of weights and measures throughout this State." 

The "standard yard" was directed to be divided into feet and 
Inches, for the measure of cloth, &c., also into halves, quarters, eighths, 
and sixteenths. The unit or standard of weight was defined to be 
" the standard avoirJwpois and troy weights," &c., their proportion to 
each other of T,000 to 5,760 being enumerated. 

The barrel was to consist of thirty-one and a half gaUons, and two 
barrels to constitute a hogshead. The standard for dry measure, the 
half bushel, was to be divided by two to form the pecii, half peck, quar- 
ter peck, quart and pint measures. 

The measures to be made cylindrical, with plain and even bottom, 
and to be of the following diameters: "from outside to outside the 
ijushel, nineteen and a half inches, half bushel fifteen and a half inches. 
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and the peck twelve and a third inches." The bushel of wheat was to 
consist of sixty pounds, otrye or Indicm corn fifiy-six pounds, oibarley 
forty-eight, and of oats thirty-two pounds 

The foregoing standards were to be In the custody of a superintendent 
of weights and measures, to be chosen by the governor, lieutenant 
governor, and secretary of state. He was to have copies made of the 
original standards with which to try the county standards, the originals 
themselves only to be used to try these copies or for scientific purposes, 
and to be deposited in a fire-proof building belonging to the State, from 
which they were in no case to be removed. 

In thus providing for the safety of the elaborate standards furnished 
by the government, New York, in common with a few of the other 
States, has shown an appreciation of their value which should recom- 
mend a similar action on the part of the remaining States. 

The State superintendent was to provide standards, balances, &g., 
for the cities and counties, and as often as once in every ten years com- 
pare them with those in his possession. 

Tlie county sealers were to provide the towns with standard weights, 
measures and balances, and compare them with tlie county standards 
as often as once in every five yeo/rs. 

The duty of the town sealers was to see that the weights and meas- 
ures used in the towns agreed with the standards in their possession. 
The law further specifies the duties, fees and penalties for using weights 
and measures not conforming to the standards. 

This is the law now in force in the State of New Tork, fully adopt- 
ing the United States standards, providing for furnishing the counties 
with copies and extending the decimal division of the unit of weight 
to constitute one hundred pounds as the hundred weight, and two thou- 
sand pounds as the ton. 

The most recent act passed by the legislature (April 15, 1854) 
authorizes the State superintendent of weights and measures to con- 
tract for the manufacture of standards for the several cotmties not yet 



NEW JERSEY. 



Up to the date of Mr. Adams' report, as a^jpears from a letter of 
Governor Williamson, contained in the appendix to that report, no 
laws had been passed by the legislature of the State of New Jersey, 
regulating weights and measures, although the standards which 
were tolerated by custom were the same as those in the exchequer of 
England, as ordained by an old colony law of 13th of August, 1725. 
It appears that no law was enacted by the State up to 1844, as the 
first act to be found bears date of March 13th of that year. The 
act is entitled ' 'An act to establish a uniform standard of weights and 
measures in this State." It enacts " that the standard of weights and 
measures of the United States, now deposited in the secretary's office, 
at Trenton, shall be tlie standard of weights and measures of this State, 
for the approving and sealing of the same in the several counties there- 
of ; and the said secretary of state is hereby enjoined to preserve and 
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take care of the same," &c. It was made the duty of the secretary 
to try the county standards, and, when true, to give hie certificate to 
that effect, and seal the standards with the .imprinted letters "S. S.," 
(State standards.) It directed the "chosen freeholders of each and 
every county" to provide county standards within ten months after 
the passage of the act, of the following denominations : of weights, 
from half an ounce to fifty pounds avoirdupois ; of measures, from 
one pint to one gallon, and from one quarter of a pecli to half a 
bushel, and a yard stick ; all to be tried and sealed by the secretary 
of state ; also to provide a seal to imprint the letters 0. S-, (county 
standards.) The above standards and seal were to be in the custody of 
the county clerk, who was to be county sealer of weights and mea- 
sures, and to take an oath or affirmation of a prescribed form for the 
faithful performance of his duties. He was required, on the first 
day of the following March, and on the same day every seventh year 
thereafter, to give public notice in newspapers, &c., at least thirty 
days previous to the time, when he would attend for the purpose of 
trying and sealing the weights and measures in use by the inhabit- 
ants. 

The fees of the sealer are prescribed ; also the penalty for any use 
of weights and measures not thus tried and sealed. 

It does not appear that the county standards directed by this law 
to be prepared for each of the counties were actually provided ; for, 
an act entitled " An act to establish a uniform standard of weights 
and measures in this State," approved April 17, 1846, which re- 
enacts the whole of the previous law, with an additional clause, 
specially directs that the county standards shall be provided by the 
20th of March, 1847. 

The additional clause defines the denominations of avoirdupois 
weights, as follows : 

"Sixteen drachms one ounce ; 

"Sixteen ounces , one pound; 

" Twenty-five pounds one quarter ; 

" Four quarters one hundred ; 

"Twenty-hundred one ton ; 

except such as may be used in the weight of coins and apothecaries' 
drugs." 

The busht-1 was to contain of wheat, sixty pounds ; of rye or Indian 
corn, fifty-six pounds ; of buckwheat, fifty pounds ; of barley, forty- 
eight pounds ; of oats, thirty pounds ; of fiaxseed, fifty-five pounds ; 
and of clover-seed, sixty-four pounds. An act of 1855 (Pamphlet 
Laws, p. 288) fixes the bushel of potatoes in weight at sixty pounds. 
No law relative to weights or measures has since been passed by the 
legislature. 

PENNSYLVANIA. 

The law in force in this State in 1821, dated as far back as the 
year 1700, ordained that "brass standards of weights and measures, 
according to the standards for the exchequer, should be obtained and 
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kept for the county," and " that a brass half bushel, then in Phila- 
delphia, and a bushel and peck proportionable, and all lesser meas- 
ures and weights coming from England, being duly sealed in London, 
or other measures agreeable therewith, shall be acoounted good till 
the standard should be obtained." 

By " An act establishing a standard weight for grain and foreign 
salt," passed March 10, 1818, the weight of a bushel of those sub- 
stances was established as follows : 



A bushel of Wheat shall com 
" Eye or corn 

" Barley 

" Buckwheat 



ist of 60 lbs. avoirdupois. 
58 

48 
32 



e salt 
" G-round salt " TO 

" Fine salt 

It was not, however, intended to prevent any one from selling or 
buying by measure, if they chose. 

Such portion of the foregoing as relates to rye and Indian corn 
was amended by " An act to regulate the standard weight of Indian 
corn," passed April 16, 1845, which fixed the weight of a bushel at 
56 lbs. 

By " An act to regulate the standard weight of charcoal," passed 
January 22, 1847, the standard measure was established at 2,571 
cubic inches for each bushel. (The charcoal bushel of Massachusetts 
and Connecticut is 2,564 cubic inches.) 

Several acts of a local nature were passed in the years 1822, 1825, 
1827, and 1830. 

On April 15, 1834, was passed "An act to fix the standards and 
denominations of measures and weights in the Commonwealth of 
Pennsylvania, " drawn with much care and attention to details.* 

It declares that the standard unit of length " shall be the 'yard,' 
to conform to that in use in this Commwealth at the date of the Dec- 
laration of Independence," and that it shall be the duty of the Gov- 
ernor to procure " a standard yard to constitute the positive standard 
of length in this Commonwealth, said standard to be equal in length 
at the temperature of melting ice to the distance between the eleventh 
and forty-seventh inches on a certain brass scale of eighty-two inches 
in length, procured for the survey of the coast of the United States." 

The standard of liquid measure to be the gallon, to contain 231 
cubic inches of the aforesaid standard, and no more. 

The standard of dry measure to be the JjisAei, to contain 2,150.42 
cubic inches ; both measures to be made of cast brass. 

The standard of weight to be i^&powiid, "equal to the troy pound 
of the mint of the United States;" and the avoirdupois pound of this 

*It was derived from, the repovt made in. 1834, by a committee of tlie managers of tliB 
Fcantlin Institute on tiie subject of a law for regulating the weights and meaeutes of 
the Commonwealth, referred to the managers for the purpose of iiiveatigatlon by a res- 
olution of the House of Representatives, April 6, 18S3. The draught of a bill, as re- 
ported by the committee, was adopted by the legislature and became a law under the 
above title. 
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Comino a wealth shall be greater than the troy pound in the propor- 
tion of 7,000 to 5,760. 

It was made the duty of the governor to procure, within three 
years from the passage of the act, the ahove positive standards of 
length, weight, and capacity, and within ten years, " or when he 
shall deem it expedient," to have tested the conformity of eaid pos- 
itive standards of measure and weight to the foregoing provisions of 
this act, or to the natural invariable standards, and to deposit in the 
office of the secretary of the Commouwealth the authentic certificates 
of such reference, with the apparatus by which it was made. The 
"length of the standard yard was to be compared with that of 
vibrating seconds, at a certain and defined spot in Independence 
Square," &c. ; "the standard of weight to be compared with that of 
100 cubic inches of water at its maximum density," &c. 

The governor was also, within three years after the passage of the 
act, to provide county standards for each of the counties at their ex- 
pense, to he made of like material with . the State standards, and to 
be delivered to the county commissioners, who were, at least once in 
every ten years, to try and prove them by the State standards, and to 
use them for the adjustment of weights and measures, and for no 
other purpose. 

The denominations of linear, superficial, dry, and liquid measures 
are enumerated ; those for liquid measures are as follows : 
Pour gills make one pint. 
Two pints " quart. 

Four quarts " gallon. 

Thirty-one and a half gallons mate one barrel. 
Two barrels " hogshead. 

Two hogsheads " pipe. 

Two pipes " tun. 

An act " to provide for the ordinary expenses of government, and 
for other purposes," passed September 29, 1843, authorizes the sec- 
retary of the Commonwealth to provide suitable cases for the weights and 
measures in his office, and to publish the terms upon which standards 
of approved construction, carefully compared with the State standards, 
should he furnished to the commissioners of the counties in accordance 
with the above law of April 15, 1834. 

By "An act authorizing the secretary of the Commonwealth to 
distribute copies of the standard weights and measures, and for the 
appointment of sealers," passed April 15, 1845, it is directed that 
the standard weights and measures received from the government of 
the United States, and those in the office of the secretary of the Com- 
monwealth, should remain in the cases provided for them, which 
should only be opened for the purpose of comparing the county 
standards, by the secretary, or by a joint resolution of both houses of 
the legislature, or on a call of either house, or by the governor, for 
scientific purposes. Copies of these original standards, to be made of 
such materials as the governor or secretary should direct, were to be 
transmitted, upon application therefor, to the commissioners of the 
several counties, at the expense of the counties, after being stamped 
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■with the letters " Pa,," and such additional device as should be suit- 
able for each county. These copies to he re-compared with the State 
standards every five years or oftener. 

The governor was authorized to appoint sealers of weights and 
measures for such counties as apply for and obtain copies of the 
standards, whose duty should be to try all weights, measures, scales, 
beams, &c., used by the inhabitants of such city or county, and, if 
found true, to seal them. The law prescribes the fees of the sealers, 
and penalties for using weights, measures, or scales and beams, not 
sealed by a public sealer, and by a supplementary act of April 21, 
1846, the penalty for altering snch after they have been 'sealed ; one- 
moiety of the forfeiture to be for the use of the poor. 

By " An act to provide for the establishment of true meridian lines, 
and of standard measure for surveyors' chains, and to regulate the 
practice of surveyors in the Commonwealth," passed April 26, 1850, 
it is provided that in every county there shall be established, upon 
some inalienable public property, a true meridian line, and a '^ four 
pole chain" measure, (22 yards,) by which every surveyor in each 
county was required, in the month of April in every year, to adjust 
his compass and surveying chains, so that upon all returns of surveys 
the true and not the magnetic hearing should be given. 

Some subsequent laws of a local character have been enacted, but 
the above law of April 15, 1845, adopting the United States standards 
as the standards of the State, remains in force, as supplementary to 
the act of April 15, 1834, fixing the denominations of the weights 
and of the measures, 

No general laws in reference to the subject of weights and measures 
have been passed since April 26, 1850. 



" An act fixing the standard of weights and measures, and regula- 
ting the same within this State," passed February 18, 1837, enacts 
that Samuel M. Harrington and John K. Bostic be appointed com- 
missioners to procure, at the expense of the State, three complete sets 
of weights and measures, to be in exact conformity with those estab- 
lished by law or regulation of Congress, or to those which might be 
delivered to the governor of the State, in conformity to the resolution 
of Congress, of June 14, 1836. 

The weights and measures to be made of such metallic or other 
substances as to them should appear most suitable. These sets, when 
procured, were to be delivered to, and deposited for eafe-heeping in, 
the ofBces of the prothonotaries of the three counties of the State — 
one set to each county — and to constitute the duplicate standards of 
the State, by which the weights and measures in use by the citizens 
were to be tried and sealed. 

The United States standards, when delivered, were to be deposited 
in the office of the secretary of state, who was to see that the above 
county standards corresponded with them. County commissioners 
for each county were to be appointed by the governor, whose duty it 
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was to go through the county, once in every two years, and examine 
all the weights and measures in use, and try them according to the 
county standards ; for which purpose, the eommtssionera were to have 
free access to the standards deposited in the office of the prothonotary 
of the county ; if found true, he was to stamp them with a seal, to he 
provided for the purpose; but if not in conformity to the standard, to 
seize and retain such weights or measures. Once in every five years, 
each county commissioner was to compare the county standards with 
those in the office of the secretary of state. The act prescribes a 
heavy fine for using weights or measures not tried and sealed by the 
State or county commissioners ; the fees for sealing were to be estab- 
lished by the levy court of each county. 

A supplement to the above act, passed February 14, 1845, au- 
thorizes the commissioners appointed to procure standards for each of 
the three counties to make them of any form that might seem to 
them most suitable, conforming only in the weight or measure of the 
standard, to those established by Congress. 

They were also authorized to procure such scales or balances as 
might be necessary, to be deposited in the office of the secretary of 
state. 

Another supplement to the act of 1837) passed February 2T, 
1849, enacts that " the standard weights and measures of the United 
States, now deposited in the office of the secretary of state, shall be, 
and the same are hereby, established and declared to be the true and 
legal standards of such weights and measures within this State ; and 
the three several sets of weights and measures which have been de- 
posited in the respective offices of the prothonotaries of the several 
counties, under the provisions of the act to which this is a supple- 
ment, shall be, and the same are hereby, established and declared to 
be true duplicate standards of such weights and measures, by which 
said duplicate standards all weights and measures used within this 
State shall be tried, tested, proved, and sealed or stamped, in the man- 
ner hereinafter provided.' ' Each county commissioner, to be appointed 
by the governor for a definite term, was required to take an oath of 
a preecribed form, and to give bond for the faithful performance of 
his duty. Once in every two years, in the month of September, 
each commissioner was to appoint a time, in each hundred of 
the county, when he would attend for the purpose of testing the 
weights and measures in use. At least twenty days' public notice of 
this appointment was to be given. 

The act defines the fees to be received by the commissioners for 
sealing, and the penalties for any use of weights or measures not thus 
tried and proved ; it makes the secretary of state responsible for the 
safe-keeping of the originals in his office, and directs him to compare 
the county standards with them on the 1st of May, 1852, and on the 
same day every five yeacs thereafter. The prothonotary of each 
county was to be responsible for the preservation of the county stand- 
ards, and to allow tlie commissioner free access to them. 

Cliapter 66, " of weights and measures," of the " Revised Code" 
of Delaware, adopted in February, 1852, re-enacts the law of 1837, 
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as thus amended by the above supplementary acts, with some modi- 
ficatioBs, 

The title of " regulator of weights and measures" is given to the 
commissioner appointed by tlie governor for each county ; and in- 
stead of fees for sealing weights and measures, each regulator is to 
receive a fixed salary, to be paid by the county ; he ia also made re- 
sponsible for the safe-keeping of the county standards ; and is also 
required to attend for inspecting weights and measures, in Septem- 
ber or October, after due public notice, in three of the most public 
places in each hundred, instead of five in each hundred, as estab- 
lished by the former law. 

The weight of a bushel of wheat is fixed at sixty pounds avoirdu- 
pois, and corn at fifty-six pounds. 

No law since that of 1852 has been enacted in the State, 



The whole history of the laws of Maryland upon weights and 
measures, including the detailed laws relating to particular sections 
and towns, is given in the valuable report of J. H. Alexander, esq., 
upon the weights and measures of Maryland, and the construction of 
the yard measures, made in 1845. Their history, up to 1817, is also 
given in the Hon, John Quincy Adams' report of 1821. It will, 
therefore, only be necessary to refer to the more important acts passed 
since 1821, the titles of the laws being given in the Appendix, (No. 12.) 

Until the year 1825, the law of 1671, "for providing a standard 
with English weights and measures in the several and respective coun- 
ties within this province," which had been renewed from time to time, 
and continued under different titles, remained in force. The standards 
from the exchequer, and particularly the Winchester Imshel, were the , 
standards of the State. 

On the 8th of March, 1826, was passed " An act for regulating and 
mspecting weights and measures used in this State," which enacts ;* 

1st. That on or before the first of August, 1826, the governor 
and council should furnish the levy court of each county with a stand- 
ard of each of the several kinds of weights and measures used at the 
custom-house in Baltimore. 

2d. That the levy court, on or before the first of May in every year, 
shall appoint a keeper of the standards as furnished, taking a bond 
in the penalty of 500 dollars for malfeasance or damage to the stand- 
ards. 

3d, That the standard keeper shall, once a year, inspect, and stamp 
or brand with the letters M. S.', (Maryland standard,) in the most 
effectual manner, all weights and measures used in the vending of 
articles within this State; the employment of weights and measures 
otherwise shall be under a penalty not exceeding twenty dollars, 

The same penalty was imposed for using condemned weights and 
measures or scale-beams not inspected. 

6th. That the keepers of the standards attend, at least once a year, 
at the different markets, towns, or villages of their county, and at the 



'eights and laeaeurett, in 1825, totlie goveinor 

iioBirtbyGoogle 



60 WEIGHTS AND ItlEASURES. 

public inepection warehouses at least twice a year, after giving public 
notice ; they shall inspect and adjust all heams, weights, and measures, 
and shall enter such adjustment in a register, with the names of the 
parties, to be submitted to the levy court. 

The law specifies the fines and penalties for refusing or neglecting 
to have weights and measures tried and sealed. The compensation 
of the keepers was to be such as the levy court should allow, and 
was probably intended to be a stated salary for each county, as in 
Delaware. 

In March, 1828, passed " An act to regulate the gauging of casks, 
and the inspection of domestic distilled liquors in this State." 

"It prescribes, among other things, that the gaugers to be appointed 
under it ' shall conform to the present Baltimore standard of wine 
measure,' using correct gauging instruments and Dyeas' hydrometer, 
85 degrees of which is the standard of proof spirit ; but whenever the 
government of the United States shall determine to employ a different 
hydrometer, the State gaugers shall procure and use hydrometers of 
the same description."* 

Supplements to the act of 1825, passed in 1831, '32, and '33, made 
the offices of the commissioners of the counties of Harford, Allegany, 
and Anne Arundel, the depositories of the county standards, as there 
were no levy courts, by name, in those counties ; the fees for trying 
and sealing weights and measures were also fixed. 

In 1842 passed a resolution of the legislature, as follows : 

' ' Resolved by the general assembly of Maryland, That the governor be, 
and he is hereby, authorized and directed to distribute to the levy 
courts or commissioners, as the case may be, of the several counties of 
this State, each, one standard of the several kinds of weights and 
measures which shall be received by this State from the United States." 

The following table shows the dimensions and proportionate capa- 
cities for tobacco hogsheads, as established at different times by the 
laws of Diarylandit 
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diam. 
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Inches. 
43 

48 

48 
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Not to repeal preceding. 
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The dimensions of white and red oat staves and headings are lixed 
"by acts of 1841 and '42, as follows : 

Staves, 28 inches long, 3 inches wide, § inch thick. 

Headings, 18 inches long, 5 inches wide, | inch thick. 

The hundred weight of 100 pounds, and ton of 2,000 pounds, were 
established hy a law of 1818, " respecting hay and straw brought for 
sale to the city of Baltimore." 

The last law enacted by the legislature was that approved in 1842. 



The act passed by the legislature of Virginia in 1792, and which 
re-enacted a previous law of 1T;^4, entitled "An act for more effect- 
ually obliging persons to buy and sell by weights and measures ac- 
cording to the English standard," continued in force until after the 
establishment by Congress of standard weights and measures. Upon 
the receipt of the balances by the State of Virginia, in accordance with 
the act of Congress of June 14, 1836, the legislature, by an act enti- 
tled "An act providing for the preservation and use of the standard 
weights and measures received from the general government," passed 
March 19, 1847, directed that they be placed in a suitable room of the 
Capitol, in the custody of the clerk of the council, who was to be the 
"superintendent of the standard weights and measures;" from whom 
each county and corporation court had power to obtain verified stand- 
ards of the same ; which, when so obtained, were to be kept in the 
clerk's office of each county or corporation, or any other place that 
the court might designate. A more detailed act was subsequently 
passed, and is contained in chapter 89, "of weights and measures," 
of the "Code of Virginia." It enacts that "the weights, measures, 
and balances, received by this State under a resolution of Congress, 
approved the 14th day of June, 1836, and an act of Congress, ap- 
proved the 7th day of July, 1838, shall be kept in the eapitol, in a 
room to be assigned by the governor and fitted up for the purpose ; 
they shall be the public s'tandards of weights and measures in this 
State;" that the clerk of the council shall be es-officio superinten- 
dent of weights and measures, until the governor should appoint 
another superintendent ; that the court of each county or corporation 
shall provide, within one year from the passage of the act, and ever 
after keep at the expense of the county, a set of weights and measures 
of the following denominations, viz: "of dry measure, one half 
bushel, one peck, and one half peck, made of copper, pewter, or wood ; 
of wine measure, one gallon," one half gallon, one quart, one pint, 
one half pint, and one gill, made of copper or pewter ; one set of brass 
weights to four pounds, computed at sixteen ounces to the pound, with 
Buii:-ftb!e scales and eteel-beam ; one set of iron weights, from one pound 
to fifty pounds ; also, of long measure, one yard, made of brass, copper, 
or steel; and a set of troy weights, from the lowest denomination to 
vigtit ounces ;" — all to be strictly conformable to, the State standards, 
and verified by the State superintendent of weights and measures. The 
county standards to be kept by such persons as may be designated by 



d by Google 



62 WEIGHTS AND MEASURES. 

the court as "sealer of weights and measurea, " and to be re-compared 
with the State ataadards once in every ten years. 

Eyery sealer of weights and measures shall, at least once in every 
year, give public notice of the times and places at which he will at- 
tend for the purpose of trying and proving the weights and measures 
in use by the citizens ; and once in every three years he shall go around 
to all the ahope, stores, hay scales, and platform balances, and try 
such as have not been brought to him, or as he has not been requested 
to test. The court is authorized to appoint more than one sealer of 
weights and measures, for each of which a set of standards, as above, 
are to be provided. Suitable scales are to be provided by the superin- 
tendent and by the sealers of weights and measures. The act speci- 
fies the fees to be paid to each for trying and sealing, the penalty for 
any county or corporation refusing to provide the above standards, 
for neglect of duty on the part of the superintendent or any sealer 
of weights and measures, and for any person using, in buying or sel- 
ling, any weights, measures, scales, balances, steelyards, &e., not 
properly tried and sealed. 

No tender by any bank of gold weighed witb weigbts not sealed 
is legal. 

It does not appear that the standards for the counties were provided 
as contemplated in the above law, for another law was passed March 
15, 1851, for this purpose. The act ia entitled "An act authorizing 
the governor and superintendent of weights and measures to contract 
for, and have manufactured in Virginia, weights and measures for 
each county and corporation in the State." These standards were to 
be made of cast iron, brass, or composition, instead of copper, or pewter, 
or wood, as established by the previous act; a set of balances is to be 
added ; all to he manufactured as applied for by the counties, &c. , and 
to be first paid for by the State ; the amount being reimbursed by the 
counties or corporations when received by them. All the other pro- 
visions of the previous act are continued in force. 

"An act concerning the salaries of certain officers of government, 
compensation of the members and officers of the general assembly, 
mileage, and other allowances," passed June 5, 1852, fixes the salary 
of the superintendent of weights and measures at three hundred 
dollars. 

" An act increasing the fees of the sealer of weights and measures 
for the city of Richmond," passed January 12, 1853, increases the 
fees from five to eight cents for each piece tried and proved ; and also 
makes it the sealer's duty to go around to all the shops, stores, &c,, 
once in every two years, instead of three years, as established by 
chapter 89 of the Code of Yirginia. Ko subsequent act touching the 
matter of weights and measures has been passed by the legislature. 



NORTH CAKOLINA. 



An old law of the State, enacted prior to the Revolution, during the 
administration of G-overnor Gabriel Johnson, was in force at the date 
of Mr. Adams' report, in 1821. This was subsequently revised, and 
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adiipted with the "Revised Statutijs of North Carolina; " the stand- 
ards established, however, were the same as by the terms of the old 
law, which were to be " according to the standard in the Excliequei- 
of England, and which have been hitherto used in this State." 

It required the justices of each county to provide for, and at the ex- 
pense of the county, sealed weights of hundred, half hundred, quarters 
of hundred, half quarters of hundred, seven pounds, four, two, one, 
and a half pounds ; yard and ell measures, of braes or copper ; half 
bushel, peck, and gallon, dry measure ; gallon, pottle, quart, and pint, 
of wine measure ; also, a stamp for brass, tin, iron, lead, or pewter 
weights or measures ; and a brand for wooden measures ; all of which 
were to be kept at the court-house of the respective counties by a 
" standard keeper," to be elected by the justices of the county court. 
He was required to take an oath and give bond for the safe-keeping 
of the standards and the faithful performance of his duty. Every 
person using weights, measures, or steelyards, was required to bring 
them to the "standard keeper" for comparison, and to have them 
tried and sealed every two years ; the standard keeper to seal such 
as were or could be made conformable to the standards ; suitable pen- 
alties for using weights or measures for the purpose of buying or sel- 
ling that have not been sealed are prescribed by the act. 

The above act remained in force nntil the eessioa of 1838-'39, when 
an act "concerning weights and measures" was passed, authorizing 
the governor " to procure for each of the counties of the State one com- 
plete set of all the weights and measures adopted as standards by res- 
olution of Congress, approved the 14th of June, 1836, which shall 
correspond with the standards furnished for this State, by the Secre- 
tary of the Treasury of the United States, in pursuance of the said 
resolution," and take the most effective measures to have the above 
copies speedily and with little expense conveyed to the court-houses of 
the respective counties and delivered to the county clerks. 

This was amended at the session of 1842-'43, by an act authorizing 
the governor to suspend the procuring of the whole sets of weights 
and measures for each of the counties, and to furnish only the follow- 
ing: a yard measure, to he made of substantial wood, to be stamped 
with the letters " N. 0.," and to be placed in a secure wooden box ; a 
half bushel, peck, gallon, half gallon, quart, pint, half pint, and gill, 
all to be stamped with the letters "N. 0." Such of the other weights 
and measures, not in the foregoing list, as had been delivered to the 
clerk of one or more counties, were also to be furnished to the others. 

Chapter 117 of the Revised Code adopts the standards of the United 
States, and provides for the distribution of copies thereof to the coun- 
ties. Each person using weights or measures is required "to bring 
all his weights, or measures, or steelyards, to the standard keeper of 
the county where such person shall reside or trade, to be there tried 
by the standard;" and at least once in every two years thereafter 
shall have them re-examined and adjusted, under penalty for their 
use in default thereof of fifty dollars. 

The measure of an acre of land is also fixed therein at one hundred 
and sixty square perches. 
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A copy of chapter IIT was furnished, under seal, September 3, of the 
present year, by the executive, as containing the most recent legisla- 
tion on the subject of weights and measures. 

SOUTH CAEOLINA. 

The old laws of this State established the weights and measures in 
accordance with the " London standards." 

An aet was passed December 8, 1840, "to provide weights and 
measures in each district," which directed that the clerk of the court 
of common pleas and general sessions of each judicial district should 
furnish and keep in his office the weights and measures established by 
law as the standards of the district ; but the act does not define the 



After the receipt of the standards from the government, the legisla- 
ture '■'Resolved, That his excellency the governor be, and he ia 
hereby, requested to have duplicates of the weights and measures fur- 
nished to the State of South Carolina by the United States, and now 
in the town of Columbia, constructed out of some cheap and suitable 
materials, and sent to each of the clerks of the courts throughout the 
State, so that there may be accuracy and uniformity in weights and 
measures in the different districts." 

Upon the receipt of the large balance intended for the State from 
the general government, the legislature, by a joint resolution, in 
December, 1845, requested the governor to receive it, and to have 
iitted up a suitable building in which it might be kept, together with 
the other balances to be received, and weights and measures. 

An act was passed December 20, 1853, prescribing the mode to be 
adopted in measuring timber at Charleston, and another of the same 
date provides for supplying a set of the weights and measures estab- 
lished by law to the several judicial districts of the State not already 
furnished. 

No recent enactments have been made by the legislature. 

GIOEGIA. 

A law of this State, enacted on the 10th i)f December, 1803, which 
declared that the weights and measures established as standards by 
the cities of Augusta and Savannah should be the fixed standards of 
the State until the Congress of the United States should nialco pro- 
vision on the subject, remained in force until 1839, at which time 
that portion of it relating to the standards was repealed by the fol- 
lowing : 

" ' Act to amend an act passed December 10, 1803, entitled An 
act to make uniform a standard of weights and measures in this 
State,' " assented to December 23, 1839. It ordains that the stand- 
ard of weights and measures adopted by the Congress of the United 
States shall be the standard weights and measures of the State. 

It makes it the duty of the governor to procure immediately, in 
some cheap and economical way, one hundred copies of each of these 
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standards, then at Milledgeville ; one of each to he given to each 
county, to he kept in the custody of the clerk of the " Inferior Court," 
and to issue his proclaination giving publicity to the fact, and calling 
upon all citizens to have their weights aod measures tried and sealed 
hy the standards. It prescribes the manner in which notice to the 
citizens shall be given hy the justices of the inferior courts, and the 
penalties for Using weights or measures not sealed, after the limited 
period had expired. The act to which this was amendatory specified 
the manner in which the comparisons with the standards should be 
made, and the fees to be charged. 

An act was passed Decemher 30, 1847, entitled "An act to abolish 
the allowance of ' tare' or gross weight on bales of unmanufactured 
cotton," which, as its title signifies, aholished the deduction which 
it had been customary, in some cases, to make from the actual weight 
of cotton, for the tare or draft ; and specifies the penalty or fine 
for each bale upon which snch deduction should have been made. 

With these, the legislation in this State upon the general subject 
of weights and measures seems to have ended. 

An act to regulate the weighing of cotton, rice, indigo or other 
product, approved March 3, 1856,* prescribes a form of oath to be 
taken by " any salesman or other person in any of the cities, towns, 
villages, railroad statious or depots in this State," before declaring 
the weight of such commodities. 



letter from the governor of the State, it appears that no laws 
'eights and measures have been passed by the legislature. 



The first law upon the subject of "weights and measures," known 
to have been passed since Alabama became a State, was in 1828, and 
authorizes the secretary of State to procure, at the expense of the 
State, a set of weights and measures of the best quality for each 
county in the State. Each set was to consist of the following : one 
weight of 50 pounds, one of 25, 14, 7, and two of 4 pounds, of 2, and of 
1 pound avoirdupois, "according to the -standard of the United 
States," with proper scales for weights ; also one foot, and one yard 
cloth measure ; one hali-bushel, one peck, and one half-peck, " dry 
measure ;" "one gallon, one-half gallon, one quart, one pint, one-half 
pint, and one gill, ivine measure." 

A set was to be delivered to the clerk of the court of each county, hy 
the secretary of State, as soon as they could be procured with conve- 



It prescribes' the manner in which the county clerke shall give no- 
tice of the receipt of such standards ; their duty in regard to testing 
all weights and measures presented to -them for that purpose, with 
the fees in each case : and the penalty for using weights and meas- 
s To alter aMendment to an act approved February 7, 1854. 

Ex. Doc. 27 5 
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ures not thus tested and sealed^ in buying or selling, after the lapse 
of three months from the time of the county clerk's notice. 

A subsequent act, passed after the direction by Congress for distri- 
bution of weights and measures, declares that there shall be but 
" one standard of taeasure of length and surface, one of weight, and 
one of capacity, throughout this State,' ' which shall be in conformity 
to the standards established by Congress. All contracts were to he 
construed in accordance thereto. 

Any counties that had not received their standards in accordance 
with the law of 1828 were directed to be supplied as soon as practica- 
ble by the secretary of State at the expense of the State. The "judges 
of probate of each county," when furnished with such standards, were 
to give proper notice by advertisement. The law prescribes the man- 
ner in which the judges shall test the weights and measures brought 
to them, the seal, the fees to be charged, and the penalties for buying 
or selling with weights or measures not thus sealed. 

In 1852, an act was passed entitled " An act to provide for the 
preservation of tie balances intended for the adjustment of the stand- 
ard weightsandmeasuree," (approvedFebruaryS, 1852,)which author- 
izes the governor to have a suitable building erected, at the cost 
of the State, and not to exceed a certain sum, for the reception of the 
weights and measures furnished to the State by Congress. It specifies 
that it shall be erected on the grounds of the university at Tuscaloosa, 
and be under the supervision of some member of the faculty. This 
building has been completed, according to the plan and dimensions 
furnished by the superintendent of weights and measures, and evinces 
a proper appreciation of the elaborate standards furnished by the 
United States, as well as a proper feeling as regards the general im- 
portance of the subject. 

Up to the present date no alterations have been made in the laws 
relative to weights and measures in this State. 

MISSISSIPPI. 

The first act in relation to weights and measures passed by the 
legislature, after Mississippi became a State, was in 1818, entitled 
"An act to provide for inspections and for other purposes," ap- 

E roved February 6. It confirms the previous acts of the territorial 
jgislature in the years 1807 and 1815, as far as the standards estab- 
lished by them are concerned, the avoirdupois weights of which were 
to be "according to the standard of the United States if one was 
established, but if there were none such, according to the standard 
of London" with liquid vnne measures, The standards thus con- 
firmed by the above act of 1818 were to continue " until Congress 
shall fix a standard for the United States." 

Congress having, by act of June 14, 1836, directed the distribution 
of standards to the States, the legislature, by "An act to furnish a 
uniform standard of weights and measures to the several counties in 
the State of Mississippi," approved March 4, 1846, directed the secre- 
tary of State to furnish to the several " clerks of probate," as soon 
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as practicable, " a uniform standard of weights and measures accord- 
ing to the provisions of the act of Congress establishing a uniform 
standard of weights and measures for the United States." It is made 
the duty of each clerk to give notice of such standards, in at least five 
public places, requiring all millers, owners of cotton gins, grocers, and 
others vending by measures, and by weights, to have their weights 
and measures tried and proved by the above standards in hia pos- 
session. The fines for refusal or neglect to comply with the above 
requirement, and the fees for trying and proving the weights and 
measures are defined. Each clerk has the power to appoint agents in 
different places iu his county to aid in carrying out the provisions of 
the act. 

The law of 1846 was re-enacted January 31, 1862, for the supply 
of standards to. the counties. 

General laws relative to weights and measures in this State remain 
unchanged up to the present time. 



LOUISIANA. 

Before Louisiana was admitted into the Union, the weights and 
measures used in the province were those of France. 

By an act of the legislature of the 21st December, 1814, the gov- 
ernor of the State was required to procure, at the expense of the State, 
weights and measures corresponding with those used by the revenue 
officers of the United States, together with scales and a seal, to be 
deposited in the custody of the secretary of State, to serve as the 
general standard for the State. 

By "An act supplementary to an act entitled 'an act to establish a 
uniform standard of weights and measures witKin this State,' approved 
December 21, 1814," (the act above referred to,) the sixth section of 
that act, specifying the penalties for keeping or using, for the purpose 
of buying and selling, weights, measures, or steelyards, not tried and 
sealed by a sealer of weights and measures, was re-enacted, but was 
restricted in its application to the parish of Orleans. This proviso 
was approved February 28, 1824. 

The whole of the law of 1814 was re-enacted by an act approved June 
1, 1846, entitled "An act to provide for the appointment of inspectors 
of weights and measures, to define their duties and for other purposes," 
with some modifications in regard to the appointment of "inspectors," 
their duties as regards the trial and proving of the weights and mea- 
sures of the citiBens, the sealing, &c. 

It retains the "dry measure" to be known under the name of 
barrel, which shall contain three and a quarter bushels, conformable 
to the American standard, and be divided into half and quarter 
barrels. Coal is to be sold by the barrel or bushel; wheat, when sold 
by the bushel, shall be understood to mean 60 lbs., corn 56 lbs., 
oats 32 lbs., barley and rye 32 lbs. The above act, although it is a 
revival of the act of 1814, with slight modifications, yet contains a 
full adoption of the revenue standards in use at New Orleans. 
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No law appears to have teen passed, in recogTiition or adoption, in 
express terms of the standards authorized to be distribcted to tlie 
States by the act of Congress of July 7, 1838. 

The enactment of 1846 is the latest of which a copy is on file in 
this office relative to the subject of weights and measures, 

TENNESSEE. 

The first law on weights and measures in this State was passed in 
1779, and is contained in chapter 11, of 1803, of the revised statutes. 
It does not establish State standards, but the first section directs the 
levjing of a, tax in all the counties of the State by the majority of the 
justices of the peace ot each county, in order to procure the following 
standards, viz: "sealed weights of half hundreds, quarters of hundreds, 
seven pounds, four pounds, two pounds, one pound and half pound ; 
measures of ell and yard, of brass or copper; measuresof half bushel, 
peck and half peck, of dry measure ; a gallon, pottle, quart, pint and 
half pint, of wine measure; stamps for brass, tin, iron, lead or pewter, 
and also brands for wooden measures." The standards are no more 
definitely described than that the gallon, pottle, &c, , shall be of icitie 
measure ; but the wording of the act is very analogous to that ot an act 
of the State of Virginia, passed Augiiat, 1734, and the standards des- 
cribed are identically the same, except that the law of Virginia declares 
in its first section that the standards shall be "aocordmg to the stand- 
ard of the ecccliequer in England. ' ' As the people of this State mostly 
came from Virginia, there appears to he little cause to doubt that the 
law in question was derived ftom the Virginia act, and was intended 
also to establish the English exchequer standards. 

The law of 1779 directs that standard keepers, to be elected for each 
county, shall have charge of the standards, and, if necessary, accom- 
panied by a constable, examine the" weights, measures and steelyards, 
in use for buying and selling in the county, and any person found witb 
false or altered weights, measures or steelyards, to be arrested, brought 
before a justice and bound over for trial. The weights and measures 
found true are to be sealed ; the penalties for neglect to have such 
tried and sealed after due notice, lor altering them after being once 
sealed, and for using weights and measures and steelyards that have 
not been tried'and sealed, are defined. 

Section 13 of the aijove law, prescribing heavy penalties for selling 
any kind of grain, salt, &c., in less measure than the standard, was 
repealed in 1 83 1 . 

The act of March 1, 1856, adopts the United States standards fur- 
nished in 1854 as the legal units of weight and measure to be used 
throughout the State. . This is the most recent act of legislation on 
the subject. 



By an act, approved E'ebruary 1, 1839, the governor is authorized 
and requested ts have made at the penitentiary one set of weights 
and measures for each county, "agreeably to the standards furnished 
by the general government of the United States, and now in posses 
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sionof the governor of this State." The act directs that each county 
court ahall, on or hefore the 1st of January, 1840, provide for the use 
of the county, at the expense of the county, a e^et of the standards thus 
directed to he made ; under a penalty of five dollars for each member 
for every court suffered to pass before compliance with the act. 

Chapter 34 of the revised statutes of Kentucky contains a law which 
directs, as above, that the governor shall have manufacturiid for each 
county, not furnished therewith, a set of "weights, measures and 
ialances," as duplicates of those furnished to the State by the United 
States; that each county court shall procure a set for the county, at 
the expense of the county, under a penalty for neglect, as above, by 
which standards any person desirous of having his weights and 
measures tested may have the same done by the person appointed to 
keep the standard, at a certain fee; that any person buying or selling 
by any weights, measures or balances, not thus tried and sealed, 
o'.' who shall keep such for that purpose, shall pay a prescribed fine ; 
that the hundred weiqH shall consist of 100 lbs., and the ton of 
2,000 ; that a bushel of diffeient substancesshall consist, in weight, 
■ as follows 



Wheat 


GO lbs. to the bushel. 


Bye 


j6 " 


Indian corn 


56 " 


Bailey 


48 " " 


Bpsn 


^0 " " 


Oats 


331 " 


Potatoes 


no " 


Beans 


60 " 


Clover seed 


00 '■ 


Timothv seed 


46 " 


Flax seed 


56 " 


Hemp seed 


44 " 


Bnckwheat 


52 " 


Blue gra«s seed 


14 " " 


Cornmeal 


50 " " 


Onions 


67 " 


Salt 


50 " 



The weight ot a bushel of potatoes was subsequently fixed at fifty- 
six pounds of clover seed at fifty sis bituminous coal at eighty pounds 
and of cannel coal at seventy pounds. Since the adoption of these 
regulations no laws have been passed on the subject. 



The only law passed by this State previous to 1817, as appears 
from the report of Mr. Adams in 1821, was one in January, 1811, 
which merely directed the county commissioners of each county to 
cause to be made one half-bushel measure, to contain 1075.2 solid 
inches, which was to be kept in the county seat, and to be called the 
standard. This dimension is in exact proportion to the Winchester 
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This law was repealed by " An act regulating weights and mea- 
aurea," passed March 5, 1835, (modelled upon the law enacted 
in New York in 1826, as reported by Professor James Renwick, 
of Columbia College.) In nearly the whole it was a literal copy 
of that law, which was drawn with much care, ability, and scientific 
knowledge. 

The standards established were — 

1st. Aa standard of length, the yard, as used in the State of New 
York on the fourth of July, 177fi, which had been found, by experi- 
ments with a brt^B rod, at Columbia College, in the city of New 
York, latitude 40° 42' 43" north, to bear to the pendulum at that 
place vibrating seconds in a vacuum, at the temperature of melting 
ice*, the proportion of one million (1,000,000) to one million eighty- 
six thousand one hundred and forty-one, (1,086,141.) The actual 
standard to he measured in a straight line between two points, 
engraven upon golden disks inserted into a straight brass rod. 

2d. The standard of weight to be the pound of such magnitude that 
the weight of a cubic foot of distilled water, at its maximum density, 
weighed in a vacuum with brass weights, should be equal to 62^ 
pounds. 

3d, The standard of capacity to be the gallon, of which there should 
be two kinds : one for liquids, to contain, at the mean pressure of the 
atmosphere at the level of the sea, eight pounds of distilled water, at 
its maximum density ; the other, for dry measure, to contain ten 
pounds of distilled water under the same circumstances. 

4th. The bushel was to contain 80 pounds of distilled water, or 
eight gallons/or dry measure. 

The unity of standards designed to be established, for length, 
weight, and measure, was thus in Ohio,- as in New York, destroyed 
by introducing two kinds of gallons, one of which, the gallon for dry 
measure, shomd have been denominated a half-peck, and thus have 
avoided the confusion of having two standards of the same name, but 
of different capacities, 

This law waa amended by an act passed ^February 3, 1844, which 
specified that whenever clover seed should be sold by the bushel, and 
no special agreement made aa to the measure or weight, the bushel 
should consist oi sixty pounds. 

The law of March 6, 1835, was repealed by " An act to provide for 
a uniform standard of weights and measures," passed February 21, 
1846, It enacts "that there shall be but one standard of measure of 
length and surface, one of weight, and one measure of capacity, and 
also a standard hydrometer for ascertaining the strength of spirituous 
liquors throughout this State," 

"That the st-andard of weights and measures furnished the State 
of Ohio, by the Secretary of the Treasury of the United States, under 
a resolution of Congress, approved June fourteenth, one thousand 
eight hundred and thirty-six, shall hereafter be the legal standard 
of weights and measures in this State." That they shall be deposited 
in the ofSce of the secretary of State, who is ex officio " State sealer of 
weights and measures," and shall be kept in the boxes which were 
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furnished by the general governiEent, and only opened for the pur- 
pose of comparing the county standards, except hj joint resolution of 
both houses of the general assembly, or upon the call of either house 
for information, or by order of the governor for scientific purposes. 

The State sealer was required to provide copies of the original 
standards, for the use of each county, of the following materials, viz : 
one half-bushel measure of ^th inch copper, with brass rim ; one 
gallon measure of --,Lth inch copper, with brass rim and handle ; one 
half-gallon, one quart, one pint, and one half-pint, to be made in the 
same manner ; fifty, twenty-five, twenty, ten, five, four, three, two, and 
one pound weights, avoirdupois, to be made of cast-iron, turned, 
polished, and tinned ; and one half-pound, one qnarter-poand, two 
ouncCj one ounce, half-ounce, and (juarter-ounce weights, troy, to be 
made of brass ; one brass yard measure, graduated into feet, inches, 
and tenths. The State sealer to furnish copies of them before 
December 7, 1846, to each of the counties ; the standards being 
marked with the letter " 0," (Ohio,) and an appropriate device for 
each county, which device should be recorded and a copy of the 
record furnished with the standards. 

The town sealers were to be furnished in the same manner, by the 
State sealer, with copies of the original standards, at the expense of 
the towns. 

The act specifies the duties of the county and town sealers of 
weights and measures, the fees to be received, the penalties for neg- 
lect or non-performance of duty, the action in ease of death, resigna- 
tion, or removal from office, and the penalties for, using weights or 
measures not tried and sealed, almost identical with the correspond- 
ing sections of the law of 1835. 

The last two sections of the act establish the hydrometer con- 
structed by Elisha and Charles Dwelle as the standard hydrometer 
for determining the strength of spirituous liquors, and declares the 
strength of proof, as designated by it, should be of the specific gravity 
of 93. 67, at Q0° of Fahrenheit, distilled water at the same tempera- 
ture being reckoned 10,000. 

It was also made the duty of the governor to appoint, every five 
years, one or more adjusters of hydrometers for the use of inspectors 
and others, in the St^te. 

An amendment to this act, February 8, 1841, established the 
weight of a bushel of different substances, as follows : 

'"'Wheat 60 pounds to the bushel. 

Indian corn 56 " " " 

Eye or flax-seed. ..56 " " " 

Barley 48 " " " 

Clover-seed 64 " " " 

Oats 32 " " " 

" An act to establish the standard measure of stone coal, coke, and 
unslacked lime," passed February 14, 1848, established the bushel 
of stone coal, cote, and unslacked lime, to be equal to 2,688 cubic 
inches, the lawful measure for these substances to contain two bush- 
els, and to be 24 inches diameter at the top, 20 inches at the bottom, 
and 14.1 inches deep. 
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An act was passed February 24, 1848, entitled " An act to amend 
the ' Act to provide for a uniform standard of weights and meas- 
ures,' passed February 21, 1846." This specifies the damages to be 
recovered in a suit against any persons who have used in buying or 
selling, any weights, measures or beams, which have not heed tried 
and sealed, hy any person so defrauded. 

The amendment of February 8, 1847, was still further amended 
hy an act passed February 25, 1848, which merely changed the 
weight of a bushel of clover-seed from 64 pounds to 60 pounds. 

March 23, 1850, a law was passed, entitled "An act supplemen- 
tary to ' An act to provide for a uniform standard of weights and 
measures,' passed February 21, 1846," which supplies an omission 
in that law, by providing for furnishing each of the counties with a 
balance, with which to make the comparison of the weights. 

These were to be made hy contract, at the expense of the State, 
under the direction of the State sealer of weights and measures. 

The act of 1850 was th^ last adopted by the legislature in refer- 
ence to the subject of weights and measures. 



A territorial act of Michigan, " to regulate weights and measures," 
approved April 12, 182T, declares " That there shall be kept at the 
treasury office, to be in the custody, and under the care of the treas- 
urer of the Territory for the time being, one just heam, one certain 
measure for distance, and capacity, that is to say, avoirdupois and 
troy weights ; hushels, half-buehels, pecks, half-pecks, and quarts ; 
and gallons, half-gallons, qiiarts, pints, half pints, and gills ; and 
one certain rod for long measure ; and that the standard of weights 
and measures, now in use in the State of New York, shall be the 
standard for ascertaining all beams, weights, and measures, through- 
out this Territory, until the Congress of the United States shall estab- 
lish the standard of weights and measures for the United States." 

The standards in use in New York, at that time, were derived from 
those in the English exchequer. The act provides for supplying the 
counties and townships with standards, and declares, that the terri- 
torial standards shall be of iron, brass or copper, as the treasurer 
shall direct ; that those for the counties and townships, shall be of 
such materials as the supervisors of each county shall direct ; that 
the clerk of each county and township shall he ex-offlcio sealer of 
weights and measures for the county or township ; that the clerk of 
the county shall compare the county with the territorial standards 
once every three years, and that the clerks of the towns shall examine, 
try, and prove, the weights, measures, and steelyards, in use hy 
the citizens. The act prescribes the fees to be received by the sealers 
of weights and measures, the penalties for using weights and measures 
not sealed, and for neglect, or refusal to comply with its require- 
ments. 

The whole of the above law is revived in Chapter 31, " Of Weights 
and Measures" of the "Revised Statutes of Michigan," adopted 
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May 18, 1845, with some additional among "wMcli are the legal weights 

of a bushel of the following grains, &c. ; 

Wheat or clover-eeed 60 pounds to the hushel. 

Eye or Indiaa corn 56 " " " 

Oata 32 " " " 

Barley 48 " " " 

Buckwheat. 42 " " " 

Dried apples or peaches, .28 " " " 

No law appears to have been passed adopting the United States 

standards, although they wore all furnished to thfe State previous to 

1842. 

The last enactment relative to weights or measures is tliafc referred 

to as having been made in 1846. 

ISDIANA. 

The act of January 21, 1818, entitled " An act regulating weights 
and measures," was only a revival of the territorial act of 7th Decem- 
ber, ISOt. It authorized and required the several hoards of county com- 
missionerstoprovidefor their severalconnties,atthe expense of the same, 
a set of the following weights and measures, via : " one measure of one , 
foot, or twelve inches, English measure, so called ; also, one measure of 
three feet, or thirty-sis inches, as aforesaid ; also, one half busliel mea- 
sure for dry measure, which shall contain one thousand and seventy-flve 
and one-fifth solid inches ; also, one gallon measure which shall con- 
tain two hundred and thirty-one solid inches ; which measures shall 
he of wood or any metal the court may think proper ; also, one set of 
weights commonly called avoirdupois weights." These were to have 
the name or initial letter of the county stamped upon them, and were 
to be kept by the clerk of the circuit court of each county. The act 
specifies the manner and limit of the notice to be given to the citizens 
by the county commissioners as soon as they should have provided the 
standards ; the manner in which the weights and measures of the citi- 
zens shall be tested by the clerks of- the circuit courts, and the seal to 
be attached. 

The law of 1818, with its amendments, was re-enacted June 9, 1852, 
hy " An act for the regulation of weights and measures," contained in 
chapter 117 of the Revised Statutes, It recites the same description of 
the standards as before recognized by the State. In addition, the legal 
weight of a bushel of different kinds of grains is given in this act, 
and in an amendment approved March, 1, 1853, as follows : 

Shelled corn 56 lbs. avoirdupois to a hushel. 

Indian corn, (on the cob)... 68 " " 

Wheat fiO " " 

Buckwheat 50 " " 

Corn meal 50 " " 

Beans 60 " " 

Potatoes 60 " " 

Oats 32 "^ " 

Clover seed 60 " " 
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Hemp seed 44 lbs. avoirdupois to a bushel. 

Blue ^lasi seed 14 " 

Caatoi beans 46 " 

Dried peaches 3S " 

Dried apples 2^1 " 

Oaions 57 " 

Salt 50 " 

Mmeialcoal 70 " 

Timothy seed 45 " 

Rye 56 " 

Flaxseed 5fi " 

Bd^le^ 48 " 

It will be observed that the United States standards have not been 
formally recognized bj law in this State ; although the defined con- 
tents of the goMon for liqmd measures, (231 cubic inches,) and that 
of dry measure, (1075.2 cubic inches,) are exactly the same as the stand- 
ard contents of the United States standards. 

The act of 1852 was amended February 2S, 1855, by changing the 
standard weight for onions from fifty-seven to forty-eight pounds the 
bushel, and fixing the weight of a ton of hay at two thousand pounds. 



Illinois was originally a part of the territory of Indiana, and retained 
the territorial act of the latter in relation to weights and measures 
until the 22d of March, 1819, when an act was passed, modelled upon 
the law of 2l8t January, 1818, but having the peculiarity of departure 
from the English standard weights hy fixing the avoirdupois pound 
at 7,020 grains troy, instead of 7,000. 

This act was repealed by "An act regulating weights and measures," 
approved March 4, 1843, which declares that "there shall he but one 
standard of measure, of length, and surface, one of weight, and one of 
capacity, throughout the State, which shall be in conformity with the 
standard of measures, length, surface, and weight, established by 
Congress," and directs that the secretary of State, who is to beex-offi- 
cio " State sealer of weights and measures," shall procure standards 
for the State in conformity thereto, as follows, viz : a yard, a pound, 
a liquid gallon, and a half bushel. These are to be considered as origi- 
nal standards, and deposited in his office in a chest, which is only 
to be opened for the purpose of mating comparisons with the county 
standards, except by a joint resolution of both houses of the legisla- 
ture, or on a call of either house for information, or by the order of 
the governor for scientific purposes. 

Copies of these are to be made of such materials as the State sealer 
shall direct, and deposited in the office of the clerk of the commission- 
er's court of each county, who is to be responsible for their preservation. 

The State standards are to be sealed with the letter "I," and the 
county standards with the same, and an additional device for each par- 
ticular county. These devices were to be recorded in the State sealer's 
office, and copies also delivered with the county standards. 
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The law makes it the duty of the county sealer to test all weights 
and measures brought to him for that purpose, and seal those which 
are found to be in conformity with the standards ; and in order that 
the sellers and all persona who use them, shall have their weights and 
measures so tested, it declares that any purchaser who is defrauded 
in consequence of a neglect on the part of the seller to do so, can ob- 
tain, by action for damage, five times its amonnt, with costs of suit 
The county sealer of weights and measures is also to compare the 
standards in his jiosaesaion once in every ten years with those in the 
State sealer's office, and is made liable to a heavy fine in case of a 
feilnre to do ao. 

The following is established as the weight of a bushel of the differ- 
ent kinds of grain usually bought and sold in the State, in case of no 
special agreement as to weight or measurement being made between 
the buyer and seller, viz : 

Sixty pounds of "^heat to constitute a bushel. 



Fifty-four 


" Rye 


Fifty-two 


" Indian corn 


Forty- four 


" Barley 


Forty 


" Buckwheat 


Thirty-two 


" Oats 



The "hundred weight " is to be understood to consist of one hun- 
dred pounds, and twenty such hundreds to make one ton. 

All eommoditiea sold by heaped measure are to be heaped up as high 
as the articles will admit in the form of a cone, the outside rim of the 
measure being the base of the cone. The dry commodities not heaped 
were to be stricken by a straight rod or a roller, which should be of 
the same diameter from end to end. 

The above law as re-enacted March 3, 1845, is contained in chap- 
ter 108 "of weights and measures" of the revised statutes of the State. 
It waa amended by an act approved February 15, 1851, fixing 
the weight of a bushel of corn at fifty-six pounds, and that of Feb- 
ruary 17, 1851, which simply established the weight of a bushel of 
"castor beans" at 46 lbs. avoirdupois, and again, February 10, 1853, 
establishing the weight of a bushel of the following products, viz : 

Field beans 56 lbs. to the bushel. 

Castor bean=i 46 

Clove 1 seed 60 

Flax seed 54 

Timothy seed 42 

Hemp seed 40 

Stone coal 80 

An act approved February 1-1 1S55, fixed the weight of a bushel 
of each of the following commodities and repealed all laws inconsistent 
therewith : 

Shelled corn 56 lbs. to the bushel. 

Corn in the ear 70 " " 

"Wheat 60 '' 
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Oats. 
Earley 

Irish potatoes 
Sweet potitoes 
White heans 
Caste I beana 
Clovei seed 
Timothy peed 
Flax seed 
Hemp seed 
Blue gra'sb seed 
Buckwheat 
Dried peaches 
Dried apples 
Onions 
Salt. 

Stone coil 
Malt 
Bran 
Turnips 
Plasteimg hair 
TJnBlacLed lime 
Corn meil 
' Fine salt 
No suheequent action hai been tal i 
measures in this State. 



i2 lbs. to the bushel. 



GO 
55 
60 
46 
60 
45 
56 



on the subject of weights and 



It appears by communications from the secretary of State, that the 
law contained in chapter 56, of "weights and measures" of the code 
of Iowa, is the only one in regard to weights and measures in force in 
that State. This law makes it the duty of the State treasurer to pro- 
cure, at the espen'ae of the State, a set of the following weights and 
measures, to be kept in the treasurer's office, and to be the State 
standards, viz : 

One yard and one foot measure ; one half bushel, peck, and half 
peek, the half bushel to contain 1,075^ cubic inches; one gallon, (231 
cubic inches,) one quart, one pint, and one gill; a set of avoirdupois 
weights, consisting of a pound, a half pound, a quarter pound, an ounce 
and a ten pound weight. 

The "perch " of mason's work or stone is declared to be 25 cubic 
feet. 

All contracts in which there is no special agreement as to the weights 
or measures, are to be understood as above, with the exception of the 
measure of wheat, oats and all kinds of grain and seeds. The num- 
ber of pounds of each which was to constitute a bushel is prescribed 
as follows : 

Of wheat 

Of shelled corn ... 

Of corn in the cob 70 



60 lbs. avoirdu[)ois to the bushel. 
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Ofiye 


iG lbs. a 


OfoatB 


o'i " 


OflaileT 


48 


Of potatoes 


60 


Of beans 


60 


Of bran 


20 " 


Of clovet 8ied 


60 


Of timothy seed 


45 


Of flax seed 


■>6 


Of hemp seed 


44 


OfbuckTiheat 


02 


Of blue grass seed 


14 " 


Of castor beans 


4( 


Of dried peacties 


"3 i 


Of dried apples 


24 


Of onions 


iT ' 


Of salt 


»0 " 



6 lbs, avoirdupois to the bushel. 



As soon aa the standards are procured, the treasurer is to give notice 
in a newspaper, upon which it is made the duty of the county judge 
of each county to obtain a set of weights and measures exactly cor- 
responding to the State standards, and deposit them in the ofBce 
of the county treasurer, to be there kept and to constitute the county 
standards. 

The county treasurer shall " from time to time cause them to he 
tested by the State standards and made to agree therewith." 

It authorizes any person wishing to have his weights or measures 
tested to call on the county treasurer for that purpose, and prescribes 
the fees to be paid the treasurer, who was to seal them if found true, 
or destroy them if not conformable to the standards. 

The law does not, however, in order to force a compliance with its 
requisition, prescribe penalties for the use of weights and measures not 
thus sealed. 

The standards thus established are identical in dimensions with the 
United States standards, although thelatter, as such, are not recogniaed. 
The troy weights are not adopted. 

The legislature of this State has made no subsequent enactment in 
regard to weights and n 



The "revised statutes" of 1S39 contain an act passed while Wis- 
consin was a Territory, entitled, "An act to regulate weights and 
measures," which was evidently modeled upon the act of the State of 
HewTork of 1826. It declares that 'Uhere shall be but one standard 
of measure of length and surface, one of weight, and one of capacity 
in this Territory ; " and eKtablishes the following standards, all of 
■which were to be according to those in legal use in the State of New 
York. 1st, the yard, aa standard of. length and surface; 2d, the unit 
or standard of the capacity measures to hefheffallon; of which there 
were to be ttoo hinds, one for liquids and one for dry measure; 3d, 
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the standard of weight to be the pound, divided into 16 i 
DO troy weights being established. It specifies the divisions and 
multiples of the above standards, and the dimensions of measures for 
the sale of articles by heaped measure, which are the same as those of 
New York. The above standards were to be procured by the treasu- 
rer of the Territory, who was ex-officio "sealer of weights and 
measures," and to be kept in his office. County standards, copies of 
the foregoing, were to be procured by the treasurer of each county, 
who was to be county sealer of weights and measures, These were to 
be sealed with the word "'Wisoonsin," and such other device ae the 
treasurer should direct ; and re-compared and sealed by the territorial 
standards once in every five years 

As soon as the standards were procured, public notice was to be 
given by the county sealer for all persons to have their weights, meas- 
ures and steelyards tried and sealed. 

The act provides for the transfer of the standards upon the death, 
resignation, or removal from office of the county sealer, to his successor, 
and for action in case of neglect or refusal to do so. 

The fees are also defined, and the liabilities in case of any person 
being injured or defiauded by the use by any persons of weights, 
measures or '^teelyaids not tried ind sealed. 

The bundled weight was to consist of 100 lbs. , and the ton of 2,000 
lbs. 

The legal weij^ht 5t i buwhel rf difteient kinds of grain, &c., was 
fixed as follcwf 

"Wheat fiO lbs. to the bushel. 

Eye.. 50 " 

Indian coin 5C " 

Barley 45 ' ' 

Oats.. 32 " 

The above act was renewed under the State organization, in an act 
contained in the revised statutes of the State A, D. 1849, chapter 42d 
' 'of weights and measures . ' ' The State treasurer was to be the ' ' State 
sealer," and "the county treasurer the county sealer of weights and 
measures." The county standards, such as were not already provi- 
ded, were to be procured by the "county supervisors," at the expense 
of each county, exactly conformable to the State standards, but of 
such material as the supervisors might direct ; to he sealed with the 
letters "Wis.," and certified by the State sealer, and deposited in the 
county treasurer's ofiice. They were to be re-compared and sealed 
every five years, from the 1st of January, 1850. The county sealer 
was to procure a seal with which to seal the town standards. The 
penalties for neglect of the board of supervisors to procure county 
standards, for neglect of duty on the part of any sealer of weights 
and measures, and the fees for sealing are specified. 

The vibrating steelyards are to be allowed, when tried and proved 
by a sealer, Tlie hundred weight is to consist of one hundred pounds 
avoirdupois. 

The legal weight of a bushel of different kinds of grains, &c., is 
fixed as follows : 
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Wheat 60 lbs. l( 

Clover seed 60 

Bye 56 

Indian corn 56 

Oats 32 

Barley 48 

Buckwheat 42 

Dried apples 28 

Dried peaches 28 

In heaped meaeiirea, the substances measured are to be heaped as 
high as can be without effort. 

The above act, in the revised statutes of 1849, declares in its first 
section that " the weights and measures, together with the scales and 
beams * * * * which are now or may hereafter he deposited 
in thfl treasury of this State, shall be preserved by the treasurer and be 
^^puhUcsta/adards." In thislight the following act may be considered 
an adoption of the United States standards, viz: "An act to provide 
for the receiving and aafeheeping of the set of standard weights and 
measures, and to appropriate money to defray expenses," approved 
April 17, 1852 ; which, as its title indicates, merely authorizes the 
governor to provide for the receiving and safekeeping of the set of 
weights and measures in the United States treasury, subject to the 
order of the State. These have since been delivered and set up at the 
State eapitol. 

The last act of legislation (published March 31, 1854,) fixes the 
weight of a bushel of potatoes at sixty pounds, of fiax seed at fifty- 
six pounds, and of timothy seed at forty-six pounds. 



The territorial act of July 28, 1813, was re-enacted in December 18, 
1824, and directed the several tribunals established for transacting 
county business within the State to provide for, and at the expense of, 
the respective counties, one foot, and one yard, English measures ; one 
half-buehel, to contain- 1,075| cubic Inches, for dry measure ; one gal- 
lon, to contain 231 cubic inches, and smaller measures in proportion ; 
to be of wood or any metal the court should think proper ; also one 
set of avoirdupois weights, and one seal, with the initial of the county 
inscribed thereon, all to he kept by the clerks of said tribunals for the 
purpose of trying and sealing the measures and weights used in the 
counties. 

The use, or keeping to buy or eell, of weights and measures, not 
corresponding with these standards, after due notice, was prohibited 
under penalties by the same act ; but with a proviso that all con- 
tracts or obligations made previous to . the taking effect of the act 
should be settled, paid and executed agreeably to the weights and 
measures in common use when the contracts or obligations were made 
or entered into. 

All persons wishing their weights and measure tried by the county 
standards are to apply to the clerk of the county, who, if he finds- 
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them to correspond with the standards, shall seal them with the seal 
to he provided tor that purpose. 

The above act was renewed December 8, 1834, that portion defining 
the standards, and the duties of the county sealers, being verbatim 
the same as the old law. The penalties for knowingly using or keep- 
ing any measures or weights not conforming to the standards, after 
due notice has been given of their having been provided, is defined, 
hut with a provision in another section that it shall not apply to the 
use of any weight or measure which may be to the advantage of the 
purchaser. Each constable is required, from time to time, to inspect 
the measures and weights used by millers, merchants, grocers, ped- 
lers and other dealers within his township, and to report to some 
justice of the peace any violation of the act. 

An act of February 13, 1841, declares, that hereafter, in the sales 
of herap, 100 lbs, shall constitute the hundred weight. 

A jomt resolution of the senate and house of representatives, 
approved February 22, 1843, directs, that the weights and measures' 
received by the State from the general government be deposited with 
the secretary of State for safe keeping, and that he shall correspond 
with the Secretary of the Treasury of the United States to ascertain if 
any more measures are to be furnished, and if so, to keep the same 
safely, and to report at the nest session of the general assembly. 

It does not, however, appear that any further action was taken with 
a view to their adoption by the State, for on the 17th of March, 1845, 
the old law of 1813, as renewed in 1834, was re-enacted almost ver- 
batim, the only addition being a section fixing the weight of a bushel 
of different grains ; wheat being fixed at 60 lbs , rye at 56 lbs., and 
Indian corn at 52 lbs. to the bushel. No troy weights were ev^r 
recognized by the State. 

The act approved November 27, 1855, provides as follows : 

Section 1. " The clerk of emh county court shall provide, at the 
expense of the county, one measure of one foot, or twelve inches, Eng- 
lish measure ; one measure of three feet, or thirty-six inches, English 
measure, denominated one yard ; one half-bushel measure, which 
shall contain one thousand seventy-five and one-fifth cubic inches, 
denominated dry measure ; one gallon measure, which shall contain 
two hundred and thirty-one cubic inches ; one half-gallon measure, 
which shall contain one hundred and fifteen and one-half cubic inches ; 
one quart measure, which shall contain fifty-seven and three-fourths 
•cubic inches ; also one set of weights called avoirdupois weights, and 
one seal with initials of the county inscribed thereon ; which measures, 
weights and seal Shall be kept by the clerk of the county court of 
each county." 

Section 4. "The hundred weight shall consist of one hundred 
pounds avoirdupois, and twenty such hundreds shall constitute a ton." 

The fifth section of the same act fixes the weight of articles offered 
■for sale by the bushel as toltows : 

Wheat, beans, clover seed or potatoes, sixty pounds to the bushel ; 
rye, corn, or flaxseed, fifty-six pounds; barley, forty-eight pounds; 
oats, thirty-five pounds; bran, twenty pounds; onions, fifty-seven 
jjounds ; dried peaches, thirty-three pounds ; dried apples, twenty- 
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four pounds ; buckwheat, fifty-two pounds ; castor beans, forty-six 
pounds ; hemp seed, forty-four pounds ; bine grass seed, fourteen 
pounds ; salt, fifty pounds ; mineval coal, eighty pounds. 

The measure for charcoal is fixed at twenty-six hundred cubic 
inches per bushel. 



The only law of the State upon the subject is that of February 12, 

1838, in force by the proclaniatioa of the goyernor, of March 20, 

1839, which is founded upon the law of Missouri of 1834, of which it 
is an almost literal copy. It establishes as standards the foot and 
the yard, English measure ; the half bushel to contain 1,0T5| cubic 
inches for dry measure ; the gallon to contain 231 cubic inches, and 
smaller measures in proportion for liquid or wine measure ; a set of 
avoirdupois weights, made of iron or brass ; all of which it requires 
the clerk of each county to procure for, and at the expense of, the 
respective counties, together with a seal with the initials of the county; 
which are to be securely kept by each clerk, who is to seal with the 
seal all weights and measures brought to him for that purpose which 
correspond with the above standards. 

No legislative action has adopted the United States standards which 
have been furnished to the State, nor has the troy weight been estab- 
lished. 

The most recent act relative to weights and measures is that passed 
in 1838.- 



The only law on weights and measures in this State was enacted in 
1846, and approved May 7, and authorizes the governor to procure, 
at the expense of the State, a set of weights 'and measures, in con- 
formity with the standard adopted and in use by the government of 
the United States, which was declared to be the legal standard of the 
State ; and to cause correct copies of the above standards, when pro- 
cured, to be made, and after being properly inspected and sealed with 
an appropriate seal, to deliver a full set of such weights and measures, 
upon application, to the chief justice of each county, at the expense 
01 the county. The county courts of the several counties are author- 
ised to grant licenses to a suitable person or persons to make and 
vend weights and measures, under prescribed regulations, who are, 
however, not allowed to sell or distribute them until they have been 
inspected by some authorized person to see that they correspond with 
the State standard. No penalties are prescribed for using false weights 
and measures. 

Inquiries made in 1853, and within the present year, have elicited 
no further information respecting the regulations which may be now 
in force. 

Ex. Doc. 27 6 
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CALIFORNIA. 

By "An act to establish a standard of weights and measures," 
passed March 30, 1850, it is declared that there eiiall be but one stand- 
ard of measure of length and surface, one of weights, and one of 
measure of capacity, throughout the State, which shall be in confor- 
mity with those established by Congress. It was made the duty of 
the secretary of state, who was to be ex-officio "State sealer of weights 
and measures," to procure, in conformity with the above, the following 
original standards, viz: a yard, a pound, a lic[uid gallon, and a half 
bushel ; and to deposite them in a box or case in his office, which was 
only to be opened for the purpose of testing the county standards, 
except on the call of either house of the legislature, or by a joint reso- 
lution, or by the order of the governor, for scientific purposes ; copies 
of the above original standards for and at the expense of each county, 
to be made of such materials as the State sealer might direct, were to 
be procured and deposited with the clerk of each county court, who 
was to be ex-officio county sealer of weights and measures ; each of the 
copies being impressed by the State sealer with the letter "0," and 
such additional device for each county as the State sealer might direct, 
which was to be recorded in the State sealer's office, and a copy 
delivered to the county sealer with the standards. 

All contracts for any work to be done or anything to be sold there- 
after to be executed, were' to be understood to be made according to 
the above standards. The hundred weight was to consist of 100 lbs, 
and the ton of 2,000 lbs.; articles sold by heaped measure were to be 
heaped in the form of a cone as high as the articles would permit, the 
outside of the measure being the base of the cone ; and all articles not 
heaped, to he stricken with a straight stick or roller of the same diame- 
ter Irom end to end. The law directs the county sealers to com- 
pare the copies in their possession with the State standards once in 
every ten years under pain of a heavy fine, and to compare all weights 
and measures that may be brought to him for that purpose with the 
county standards ; and if he finds them true, to seal them. The fees for 
sealing, as well as the liabilities for any person using any measures, 
weights, or beams, whereby any purchaser shall be injured or de- 
frauded, are defined. The act fixes the weight of several kinds of 
grain which shall be taken for a bushel, as follows: wheat, 60 lbs.; 
rye, 64 lbs.; Indian corn, 52 lbs,; barley, 50 lbs,; buckwheat, 40 lbs.; 
Etnd oats, 32 lbs. 

The above act was amended by an act approved April 30, 1853, so 
ajs to make it the duty of the county sealer to procure, in addition to 
the standards enumerated in the act of 1850, the usual subdivisions 
of such weights and measures which were to be certified by the 
weigher and measurer of t!ie United States custom house, and deposited 
in the office of the county sealer. They were to be sealed with the 
seal of the county court, and a certificate under the affidavit of the 
county sealer was to be entered upon the minutes of the court, a copy 
of which was to be transmitted to the secretary of state, and filed by 
him in his office. Each person using weights and measures is re- 
quired by this amendment to have such tried and sealed by the 



d by Google 



WEIGHTS AND MEASUllES. 83 

county sealer every year, and is prohibited using unsealed weights, 
measures, or beams, under a heavy fine. 

By ' ' An act to provide for the appointment of a gauger for the port 
of San Francisco," approved May 3, 1853, the gauger, to be appointed 
by the governor, is required, after taking oath and giving bonds for 
the faithful discharge of his duties, to gauge and inspect all liquors 
and wines which are, or shalL arrive, in that city ; the fees for which, 
as well as the fine for auy person in the city selling or offering for 
sale any wines or liquors witiiout the inspector's mark thereon, is pre- 
scribed, 

The law of 1853 is the latest enacted in this State. 

MINNESOTA TERRITORY. 

The law in force in this Territory is the old territorial law of Wis- 
consin, and was adopted here in 1849. The standards established by 
it, as stated under the head of Wisconsin', are the yard, the gallon — 
of which there were to be two kinds, one for liquid and the other for 
dry measure — and ih% pound, all of which were to be according to the 
eame as then in legal use in the State of New York. 

The Revised Statutes of 1851 fix the hundred weight at one hundred 
pounds avoirdupois, and the weights of commodities sold by the 
bushel as follows : 

Wheat at „ 60 pounds. Buckwheat 42 pounds. 

Clover seed 60 " Barley 48 " 

llye 56 " Dried apples 28 " 

Indian corn 56 " Dried peaches 28 " 

Oats 32 

Section 12 of the Revised Statutes provides that the half bushel and 
parts shall be the standard measure for charcoal, fruits, and com- 
modities usually sold by heaped measure, and that " in measuring 
such commodities, the half bushel or other smaller measure shail be 
heaped as high as may be without special effort or de8iL,n," 

Since 1851 no legislation has occurred bearing on the subject of 
weights or measures. 

TEEEITOSY OF NEW MEStCO. 

By the act of January 12, 1852, the United States standards are 
adopted and legalized as the weights and measures to be used in the 
Territory. The same act legalized the use of the/aweg'B, licUffdnega, 
almud, vara, and the ctiartilla, as measures of capacity ; the half 
fwmga to contain two thousand four hundred and seventy-six and a 
fourth cubic inches ; the aimud, as a measure of capacity, to be one- 
sixth part thereof ; and the cuartilla to be equal to the United States 
standard pint measure. It was made the duty of the treasurer of the 
Territory to procure the standards authorized, and thereafter to 
approve and seal the weights and measures used by purchasers and 
Tenders, who were required to present the same for comparison 
yearly within sixty days from the expiration of thirty days' notice 
given by the treasurer, under a penalty, for using in default of such 
approval and seal, not to exceed one thousand dollars. 
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The act of February 8, 1853, repeals the general provision just 
recited, and directs that the judges of prohate, in their respective 
counties, shall, on heing informed that the treasurer of the Territory 
has procured standards, apply for sealed and approved copies thereof 
to serve as standards in the several counties ; and the inhahitanta of 
each county are to present to the prohate judge their weights and 
measures for comparison within thirty days from the puhlication of 
notice to that effect. A fee of twenty-five cents is allowed to the 
treasurer 'of the Territory and judges of prohate for each measure 
compared, and penalties attach of not less than twenty nor more than 
one hundred dollars for non-compliance with the provision relative 
to comparisons. The judges of probate every third year are to have 
the standards in their respective keeping compared with the weights 
and measures in the care of the treasurer of the Territory. 

WASHlNGrON TERRITORY, 
AN ACT relative to weights and measures. 

Section 1. Se it enacted by (he legislative assembly of the Territory 
of Washington, That the weights and measures, together with the 
scales, and beams, and those made in conformity therewith, which are 
now or may be hereafter deposited in the treasury of this Territory, 
shall he preserved by the treasurer and he the public standard m 
this Territory. 

Sec. 2. The treasurer of the Territory shall be the sealer of weights 
and measures, and he shall have and keep a seal which shall be so 
formed as to impress the letters W. T. upon the weights and mea- 
sures, scales and beams, to be sealed by him, with which he shall seal 
all such authorized public standards of weights and measures, and all 
the weights and measures, scales and beams to be provided by the 
several counties, when examined by said treasurer, and found to be 
in conformity with the standard weights and measures, scales and 
heams aforesaid ; and the treasurer of each county shall be the sealer 
of weights and measures for said county, and he shall provide a suita- 
ble seal, and seal all weights and measures brought to him for that 
purpose when the same are found to be in conformity with the legal 
standards. 

8ec. 3. When any commodity shall be sold by the hundred weight, 
it shall be understood to mean the net weight of one hundred pounds 
avoirdupois; and all contracts concerning goods and commodities sold 
by weight, shall be construed accordingly, unless such construction 
would be manifestly inconsistent with the special agreement of the 
parties contracting. 

Sec. 4. Whenever wheat, rye, Indian corn, oats, barley, clover 
seed, buckwheat,' dried apples, dried peaches, potatoes, or onions shall 
be sold by the bushel, and no special agreement as to the measure or 
weight thereof shall he made by the parties, the measure thereof shall 
be ascertained by weight, and shall be computed as follows : 

Sixty pounds for a bushel of wheat or clover seed ; 

Fifty-six pounds for a bushel of rye or Indian corn ; 

Thirty-six puuads for a bushel of oats ; 
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Forty-five pounds for a bushel of barley ; 

Forty-two pounds for a bushel of buckwheat ; 

Twenty-eight pounds for a bushel of dried apples or dried peaches ; 

Sixty pounds for a bushel of potatoes ; 

Fifty pounds for a bushel of onions, turnips, beets, and other vege- 
table roots. 

Sec. 5. Two thousand one hundred and fifty and forty-two one- 
hundredths cubic inches shall be the contents of the legal bushel 
within the meaning of this act, and the half bushel and parts thereof 
shall he the standard measure for charcoal, fruits, and other com- 
modities customarily sold by heaped measure; and in measuring such 
commodities the half bushel or other smaller measure shall be heaped 
as high as may he without special effort or design. 

To the laws recited above, was appended the certificate of the sec- 
retary of the Territory, Charges H. Mason, esq., under date December 
17,1856; and the letter of the governor forwarding them intimates 
that no other laws have been passed in relation to weights and 



Many kinds of grains, seeds, and other substances, which have been 
bought and sold by measure, are now usually exchanged by weight; 
and most of the States have established by law the number of pounds 
avoirdupois which shall he understood to constitute a bushel, unless 
there be some special agreement as to the measure between the buyer 
and seller. Of some grains, &o., the legal weight of the bushel in 
different States is not always the same, which, no doubt, arises from 
the variety of the weight of the product in different soils. The table 
(see Appendix No. 14) of the legal weights of these different products 
in the respective States will illustrate this. 

The following States have enacted that one hundred avoirdupois 
pounds shall be the legal hundred weight, and two thousand pounds 
the legal ton : 

California, Connecticut, Iowa, Illinois, Indiana, Kentucky, Maine, 
Maryland, Missouri, New .Hampshire, New York, New Jersey, Ohio, 
Bhode Islandj Vermont, Wisconsin, and Massachusetts. 

In Michigan, and Minnesota and Washington Territories, the hun- 
dred weight, by law, is fixed at one hundred pounds. 

From the foregoing abstract of the laws of the several Sta,tes, it 
may be seen that a great advance has been made towards uniformity 
of law ; and from the well known action of several States in the matter, 
the uniformity of fact seems to have received a large share of public 
attention. 

The two parts of the plan submitted by the Hon. John Q. Adams, 
for the action >,. Congress, were — 1st. To fix the standard, with the 
partial uniformity of which it is susceptible, for the present, excluding 
all innovations. 2d. To consult with foreign nations for the future 
and ultimate establishment of universal and permanent uniformity 
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In regard to the first part of the plan, the essential principle was 
laid down hy Mr, Adams that, in the cstablisliment of the standards 
for the Union, no innovations should be allowed in the system then 
recognized in the country, no tiifling or partial attempts at change 
shonld be permitted, and all attempts at either should be steadily 
rejected by Congress as unworthy of the high purposes of the subject, 
as not only not leading to uniformity, bnt as tending to the reverse, 
namely : to increase diversity and confusion. Mr. .Hassler, whose 
conclusions on this matter agreed in the main with Mr. Adams, ex- 
amined the weights and measures from the custom-houses of theUnited 
States and determined those which, in the midst of much diversity, 
were in most general use. 

It has always appeared to me matter of regret that this opportunity 
■was not taken so far to simplify the actual standards as to use but one 
pound as the unit of weight, and one measure of capacity, deciding 
between the avoirdupois and troy pounds and the dry and licLuid mea- 
sures. Such a reform would, I think, have been gladly accepted. 

Another most desirable one, in my estimation, would have been the 
introduction of the decimal subdivision, similar to those in our coin- 
age — a change which would have been very difficult to effect while old 
usages and old weights and measures were so generally diffused among 
the States. This reform might, possibly, have jeoparded the other. 
When made — and it will one day assuredly be made — this reform will 
require the exercise by Congress of its constitutional prerogative. The 
material standards, too, must be withdrawn andthe new onesbe diffused. 
One generation would nearly suffice to effect this change if, as in 
Holland, the new weights and measures were introduced through the . 
schools. The children of the country becoming familiar with them 
in the primary schools, seeing the actual material standards of length, 
capacity, and weight, at frequent and stated times in early youth, 
and retaining that familiarity as they passed into the higher schools, 
would be readily prepared for their universal use when reaching mature 
life. But the old material standards must disappear, and not, as in our 
coinage, be tolerated by usage alongside of the lawful standnrds, 
destroying which Mr, Adams has so well called the uniformity of fact, 

A third desirable change, in my judgment, would have been to 
establish simple relations between the length and capacity unit, and 
to connect them with the unit of weight, This could have been done 
without altering practically the standards in use. 

Such changes were, in general, avoided, and probably upon the 
principle laid down by Mr, Adams. Coming into the charge of an 
unfinished work, I conformed as far as I couid to the plans already in 
part executed by my pi;edecessor, Mr. Hassler, as I could co-operate 
heartily in the endeavor to produce that uniformity of fact which was 
the basis of the system. I have not failed, from time to time, to press 
forward the second part of this established system, namely, the en- 
deavor at universal uniformity. 

The same principle was carried out in the action ot Congress, in 
June, 18S6, establishing the present standards, and providing for 
their distribution to each of the States. The importance was fully 
ffelt by those entrusted with procuring accurate copies of the English 
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original, and in constructing the elaborate copies for the States and 
custom-houses ; and it has so far been carried out by the States in a 
manner very gratifying to those interested in the subject. 

The first part of Mr, Adams' plan has (as far as legal standards 
are concerned, and in a great degree) been accomplished, but the 
second part, that which recommends the consultation with foreign 
nations for the ultimate establishment of universal uniformity, remains 
yet to be acted on. The importance of the subject cannot but be deeply 
felt by every one truly interested in the universal brotherhood and 
substantial improvement of the human- race, France was the first to 
take an important step in the matter, in the projection and final ac- 
complishment of the great wort of the measurement of an arc of the 
meridian passing through her territory, thus giving an ultimate 
natural standard to which all measures of' extension might be referred. 
To this work she gave the important and universal character which 
it deserved by inviting the co-operation of all nations. The subse- 
quent" adoption of the metrical system with the metre, the forty 
millionth part of the circumference of the earth as the unit of linear 
measurement, was a great era in the progress of uniformity. 

True, the progress of science has shown that this metre is not really 
the forty millionth part of the meridian, as supposed ; true, that Great 
Britain has developed an opposition to this national standard which 
seems almost insuperable, and has been followed by the continental 
nations in this opposition. 

The first fact does not necessarily imply the change of unit, though 
it does point to the failure to realize its true extent ; but the second 
seems conclusive in regard to the necessity for new efforts at interna- 
tional uniformity. 

In these remarks, as well as in my former reports, I have purposely 
avoided the subject of the coinage, though the same general principles 
apply obviously to it, partly, that under the law it is in a very differ- 
ent condition from that of weights and measures, but more from the 
reserve which I think executive of&cers in different branches of the 
government should have in touching upon subjects confided by law to 
others. As a citizen, I take a deep interest in the subjeat of inter- 
national coinage, but, as an officer of the Treasury Department, loot 
to the United btates mint for suggestions in regard to its alteration. 
By reference to the interesting account of the metrical system, in 
the letter of M. Silbermana, (Appendix No. IT,) it will be seen that 
it has extended widely beyond the boundaries of France, and has been 
adopted by law in Spain, Belgium, Greece, Holland, Lombardy, Po- 
land, and Switzerland, in Europe ; and Chili, Columbia, and Mexico, 
on this continent. 

This shows great interest and progress in the establishment of the 
metrical system. The system of England has likewise been improved, 
and is now. formed upon a sound basis. Both it and the system of 
the United States are now well established and clearly defined ; those 
of other countries are more or less so, and thus will be endured easier 
the work of ascertaining the relations of these paVtial systems of the 
different nations, and ot combining them all in one permanent and 
universal system for all nations. 
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The troubles in Europe, subsequent to my report of 1847-48, "were 
unfavorable to action in accordance with the suggestions in relation 
to this matter contained in it ; and although similar indications appear 
at the present time, a movement is yet perceptible there in regard to 
the subject of universal uniformity, which is highly favorable to the 
action proposed. And has not the time arrived, -in the general pro- 
gress of commercial and international intercourse, and the rapid ad- 
vance of our own country in science, wealth, and power, when her 
voice should be heard in an important matter like this ? Should not 
Congress make the proposition to all nations to meet, by their repre- 
sentatives, and consult for the purpose of establishing permanent and 
universal uniformity of weights and measures? Such action could 
not fail to meet- with a response due to the greatness of the subject, 
and, if the great object be attained, to lead to results productive of 
vast and lasting benefit to the human race. 

Very respectfully submitted. 

A. D. BACHE, 
Supenntendent of Weights and Measures. 

Hon. James Guthrie, 

Secretary of the i 



APPENDIX No. 1. 

Kesolntion of Congress pvovMins for the distributioc of weights and measures. 
From the acts of the twenty-fourth Congress of the United Stages. 

Resolved by the Seriate and House of Representatives of the United 
States of America in Congress assembled^ That the Secretary of the 
Treasury be, and he hereby is, directed to cause a complete set of 
all the weights and measures adopted as standards, and now either 
made, or in progress of manufacture, for the use of the several custom- 
houses, and for other purposes, to be delivered to the governor of each 
State in the Union, or such person as he may appoint, for the use of 
the States respectively, to the end that a uniform standard of weights 
and measures may be established thoughout the United States. 

Approved June 14, 1836. 

Department of State, 

June 15, 1836. 
A true copy, compared vitli the roll in this office, 

ASBUEY DICKINS. 

Chief Cleric. 

See " United States Statute at Large," Vol, 5, page 133. 

Hosted byGoOgle 
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APPENDIX No. 2. 

Act of Congress of 1739, directing a semi -yearly coniparison of weights and n" 



By a law of Congress, passed ia l'i'99, 5th Congress, 2d session, it . 
was ordered that '*the surveyor [of each port of the United States] 
shall, from time to time, and particularly on the first Monday in Jan- 
uary and July iii each year, examine and try the weights, measures 
and other instramenta used in ascertaining the duties on imports, 
■with standards to he provided hy each collector, at the public expense, 
for that purpose ; and when disagreements and errors are discovered, 
he shall report the same to the collector, and obey and execute such 
directions as he may receive for the correction thereof, agreeably to 
the standards aforesaid," — (Statutes at Large, Vol 1, page 643.) 



APPENDIX No, 3. 



From,the acts of the eigMeenth Congress of the United States. 

Chapter IV. An act authorizing the Sect^etary of the Treamry to adopt 

a new hydrometer for ascertaining theproofof liquors. 

Be it enacted by the Senate and House of Bepresentatives of the United 
States of America in Congress assembled, That the Secretary of the Trea- 
sury he, and he is hereby, authorized, under the direction of the Presi- 
dent of the United States, to adopt and substitute such hydrometer 
as he may deem best calculated to promote the public interest, in lieu 
of that now prescribed by law, for the purpose of ascertaining the proof 
of liquors ; and that after such adoption and substitution, the duties 
imposed by law upon distilled spirits shall be levied, collected and 
paid according to the proof ascertained by any hydrometer so substi- 
tuted and adopted. 

Approved January 12, 1853, 

See "United States Statutes at Large," Vol. 4, page 79. 



APPENDIX No, 4. 

Circular to the governors of States in regard to balances. 

Office op Wbishts and Measures, 

Washington, September 13, 1853. 
Sir : I have the honor to inform you that a set of balances, intended 
for the adjustment of standard weights and capacity measures, and 
furnished to your State under act of Congress, is now ready for delivery, 
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and would respectfully ask your directions as to the time and place of 
delivery, aod as to the person who may be duly authorized by you to 
receive it. The balances are of three different sizes, for the adjustment 
of heavy, medium and light weights, or of large, medium and small 
capacity measures. The balance of the largest size is contained, with 
its appendages, in five boxes about 5^ feet long, and from about 3^ 
feet to 10 inches wide, and 20 to 10 inches deep. It will require a 
space of about 6 by 8 feet to set it up properly. The balance of the 
medium size will reqiiire a space of 6 feet by 6 ; aud that of the small- 
est size of Sfeetby 6. They should be placed upon afirm foundation, 
on a ground floor or partition-wall built of brick or other masonry. 

I appendadrawiogofasmall building, which would be appropriate 
for the preservation and use of the standards of weights and measures, 
which have been or are to be distributed to your State, and would 
respectfully recommend that such a one may be provided for these 
elaborate and eoatly staildards. They should at least be preserved 
in a flre-proof building, and placed upon a very Arm floor. When 
you are prepared to receive the balances, which are now ready for de- 
livery to yon, the assistant of weights and measures will be sent to 
set it up aud explain its construction and use to the agent in whose 
charge you may place it. It would be desirable that a scientific gen- 
tlemen, connected with some institution of learning in your State, 
should have the charge of the standards of weights and measures, and 
of the balances, and that they should only be used under his direction 
for the adjustment or verification of county or other standards. 

By an answer addressed to me at this office, under cover to the Sec- 
retary of the Treasury, you will oblige yours, very respectfully, 
A. D. EACHE, 
Superintendent of Weights and Measures. 
His Excellency the Govkrnoe of the State of . 
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APPENDIX No. 6. 



Reports in relation to the analysis of sugars, molasses, c&c, and 
hydrometers for the custom-houses. 

1. A report of chemical analysis of sugars, molasses, &e,, and of 
researches on hydrometers made under the superintendence o'f Pro- 
fessor A. D. Bache, by Professor E, S, MeCulloh, Fehruary 17, 
1845. — (Senate document 1B5, 28th Congress, 2d session.) 

2. A report of scientific investigations relative to tlie chemical 
nature of saccharine substances, and the art of manufacturing sugar, 
made under the direction of Professor A. D. Bache, by Professor 
U. S. McOuUoh, February 2T, 1847.— (Senate 209, 29tli Congress, 
2d session.) 

, 3. Second report on inquiries and researches relative to hydrome- 
ters, &c., made under the superintendence of Professor A. D. Bache, 
by Professor R. S. McCulIoh, May 29, 1848. 

4, Report upon the preparation of the hydrometers and manual of 
tables to be used in testing the strength of spirituous liquors in the 
custom-liouses, under the superintendence of Professor A. 1). Bache, 
by Professor E. S. McCullob, February 26, 1849. 

5. Report upon the delivery of the hydrometers and manual of 
tables to the collectors of the ports east of Richmond, and the con- 
dition of the standai'd weights and measures furnished to the custom- 
houses, made June 28, 1851. 

There are two reports from the Treasury Department, dated June 
15, 1844, and July 31, 1846, relating to this subject. The first 
communicating copies of regulations in relation to the importation of 
foreign sugar and molasses. — (Senate document 12, 28th Congress, 
2d session.) The second relative to frauds in recent importations of 
sugar and molasses from the West India islands, and the measures 
necessary to prevent their recurrence. — (Senate No. 467, 29th Con- 
gress, 1st session.) 



APPENDIX No. 7. 



Report of Woods Saker, esq. , upon the delivery of the hydrometers and 
the condition of the standard weights and measures furnished to the 
custom-houses. 

Ofhcb of Weihhts and Measures, 

WaahingtoTh, June 28, 1851. 
Sir : In pursuance of an appointment of the Secretary of the 
Treasury, dated August 27, 1850, 1 received your instructions direct- 
ing me to perform the following duties : 

Isfc. To deliver to the collectors of customs of certain named poits 
between Portland; Main^, and Alexandria, Virginia, the hydrome- 
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tei'8, or spirit test, made by J. G. G-reiner, jr., of Berlin, and the 
manual of tables accompanying them, which were to be famished to 
m"! by Professor E. S. McCulloh, of the college of New Jersey, 
Princeton. 

2d. To receive from the several collectors of the ports above 
alluded to all the old hydrometers of Dycaa' patent, and others 
heretofore authorized, or which had been or were then in use, and to 
eubject them to a comparative exa.mination in order to determine 
their reliability. 

3d. To ascertain the condition of the standard weights and mea- 
eurea furnished to the several eustom-housea, above alluded to, by 
the Treasury Department, and to ascertain whether the verification 
of the weighta and measurea in common nse is made as directed by 
the law of 1799. 

4th. To make inquiries into the modes of estimating the quantity 
of spirits and other liquids contained in casks, by gauging or other- 
wise. These duties having been severally performed as required, I 
respectfully submit the following report in relation to them re- 
spectively : 

1st. The delivery of hydrometers and manuals. 

Having received the requisite number of hydrometers and manuala 
from FrofeBSor E. S. McCulloh, who had previously verified them, 
with my assistance under your superintendence, by comparison with 
standard instruments, (see Senate document No, 28,'3l8t Congress, 
2d session, page 19,) I proceeded directly to the first point of de- 
livery, Portland, Maine, and then visited each of the custom-houses 
successively, and in the order stated in the following table, No, 1. To 
each collector a circular was delivered, authorizing me to act in the 
matter, of which the following is the form : 

(CISCULAE— NEW SEEIES— No. 41.) 

TiLEASiTKY Department, 

August 12, 1850, 

Sir: By authority of an act of Congress approved January 12, 
1825, and under the direction of the President of the United States, 
I have adopted and do hereby substitute the centesimal alcoholometer 
of Tralles for the hydrometer of Dycas, to be used hereafter fpr 
ascertaining the proof of liquors and levying duties thereon. 

This letter will be handed to yoii by Woods Eaker, esq., who will 
receive from you all the hydrometers in your possession belonging to 
the XJaited States, and which you are hereby directed to deliver to 
him, taking his receipt therefor ; in return, he will deliver to you 
and take your receipt for whatever number of spirit proofs and 
manuals of tables he may have been instructed to leave with you. 

In trsing the Treasury spirit proof and the tables, the directions 
given in the latter, as well as those in the instruction herein enclosed, 
drawn up by Professor E. S. McCulloh, approved by Professor A. 
D. Bacbe, and adopted by this department, must be closely followed. 

The bearer is instructed to show to you and to your subordinates 
the manner of using said spirit proof and tables ; and you are re- 
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ferred to Senate document No. 50, 1st session 30th Congress, for 
much detailed information. 

In the event of accidental fracture of the instruments entrusted to 
you, you will not attempt to replace them by purchasing others, 
(which is hereby prohibited,) but will promptly apply to this depart- 
ment and be furnished with such as shall have been verified by 
companson with the standards provided for the purpose. 
' Very respectfully, your obedient, 

THOMAS CORWIN, 

Secretary of the Treasury. 
To Collector of port of . 

In delivering the hydrometers, or spirit proofs and manuals, I 
endeavored to explain fully and clearly to the collectors and their 
subordinate officers, and especially to the ^'provers," the principle 
upon which the instrument was founded, and the mode of using it, 
referring them, for more detailed information, to the document men- 
tioned in the above circular. They were also particularly charged to 
abandon the use of the terms "first proof," " second proof," &c., 
which, by the adoption of the new instrument, had become obsolete, 
and, instead of the old practice, to mark upon casks the strength as 
given by the table of true per cents, of the manual. They were also 
directed to apply to the Treasury Department for other instruments 
in case of fracture of those given them, and not to supply themselves 
from the nearest shop, as the practice was when the old hydrome- 
ters were used, thus incurring the risk of obtaining an inaccurate 
instrument. To avoid breakages, they were advised to conform 
strictly to the directions given in the following printed copy of in- 
1 structions, which accompanied each hydrometer : 

IKSTItUCnOSIS TO THE UNITED STATES KEVENUE OFFICERS, 

1st. The hydrometer or spirit proof of Tralies, as made of glass by 
J. Gr. G-reiner, jr., and adopted by the United States government, 
consists of a bulb containing an accurate Fahrenheit thermometer, 
and an attached stem enclosing a scale graduated to show the appa- 
rent per cents, by volume of alcohol contained in spirituous liquors. 
The instrument is packed with a glass cylinder in a morocco case. 

2d. To use said spirit proof, pour a portion of the spirits to be 
inspected into the glass cylinder, immerse the instrument in it, with 
its bulb downwards, and allow the whole to stand a few moments to 
attain uniformity of temperature ; then observe the indication, or that 
per cent, upon the graduated stem which is in the plane of the surface 
of the liquor, and the temperature shown by the thermometer, and 
refer to the manual of tables to obtain the true per cent, or commer- 
cial value corresponding to the observed data, as therein explained. 

3d. Indications should not be read by looking down upon the stem 
or graduated scale of the instrument, and upon the top of the liquor, 
but from below upwards through the side of the glass cylinder, and 
the liquor itself if sufficiently clear, or in the plane of the surface if 
otherwise. The reason of this is, that the small portion of the liquor 
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which is drawn up by capillarity upon tho stein may cause error if 
the indication is read from above, 

4th. Gauging and proving of liquors must in all instances he per- 
formed simultaneously, and not separately or at different temperatures, 

5th, All gauging of alcoholic liquors are hereafter to he reduced 
(table 1 of the manual) to ttie volumes they would have at the mean 
or standard temperature of 60° Fahrenheit, to which temperature 
their strengths are also referred. 

6tli. In describing the strengths of liquors, and marking cases 
therewith," the true per cent, hy volume {table 1 of the manual) will 
hereafter be always substituted for the obsolete terms "first proof," 
""second proof," &c. 

Tth. When instruments have been used they should not be put 
back wet into their cases, but he first gently and carefully wiped dry 
with a soft cloth. 

8th, To avoid frequent accidents, the instruments should always 
be handled with extreme care, by its bulb rather than by its delicate 
stem, and it should not be laid down on hard tables, or other bodies, 

9 th, Never attempt to remove the gl&ss cylinder and the spirit proof 
both together from their case, or hold them i.T contact in one hand, 

10th. Careless handling of these delicate instruments by curious 
persons should never be permitted, and it should always he borne in 
mind by those entrusted with them that their fragility demands con- 
stant care and attention. 

KICHAED S. McCULLOH, Assistant, <&c. 

Approved bv 

A. D. BACHE, 
Superintendent of Weights and Measures. 



It may be well to remark hero, that section 4 of "the above instruc- 
tions was introduced for the purpose of facilitating the computation, 
by means of table 3 of the manual, of the quantity of absolute 
alcohol contained in a cask of spirits, should Congress at any future 
time pass a law directing specific duties to be levied upon spirits. 
The value of the coarse liquors, as whiskey, rum, gin^ alcohol, inferior 
wines and brandies, Jamaica spirits, &c., depending chiefly upon 
their strength or the amount of absolute alcohol contained in them, 
the qiiantity of absolute alcohol would naturally furnish the basis for 
the duty upon such liquors ; while in the case of the finer wines and 
brandies, flavor being the chief element of their value, an ad valorem 
duty would be required in order to render the tariff of charges per- 
fectly just. Under the existing ad valorem tariff, the direction above 
alluded to need not be carried into effect, as the strength marked upon 
a cask of wpirits is not combined with its contents to determine the 
duty upon it. Indeed, it is doubtful whether it is expedient to require 
conformity to it at any time, especially at the larger ports. The 
offices of " proving" and " marking" and of gauging at these ports 
are separate and distinct ; and it is found in practice that both opera- 
tions cannot at all times be carried on together consistently with as 
rapid a discharge of business. Performing the two operations sepa- 
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rately would incur a little more computation oniy, ia case the tempe- 
rature of the two determination 8 differed. 

It was also found that practical difficulties would be encountered in 
enforcing the regulation embraced in section 5 of the above instruc- 
tions. You were duly informed of the obstacles in this case, and it 
was deemed advisable to suspend its execution until the practice of 
gauging, as practised in the United States custom-houses, was inves- 
tigated, and a uniform system adopted by the Treaaury Department. 

At the more important ports, as Boston and New York, I not only 
explained the manner of using the hydrometers and manuals in the 
offices of the " provere," but accompanied them to the wharves and 
instructed them practically. They found no difficulty in compre- 
hending and applying the new instrument, and in nearly every 
instance they expressed themselves pleased with its simplicity and 
general superiority to the old one, and made no objection to resign 
the use of the old ones and deliver them to me, as directed by tlie 
circular. 

The following table contains a list of the custom-houses at whicli I 
delivered, in person, the number of instruments stated, together with 
those sent to the western coast by other means of conveyance. It 
presents a complete schedule of the distribution up to this date. 



No. 1. 
Hydrometers and manuahi delivered to the custom-houses. 



»„,..,..,.„,. 


Receipted for by 


^ 


■3 




B) wliom deUv 


._, 


San Francisco 

Asloria,O.T 

Portland, Me 

SsM-.::::: 

NewBfldibrdjMaaa. 
Proeidenc8,fi.I.... 
New Haven, Conn. . 

iffHfca'-i: 

KZi'Ji^;;.-.;;: 

Monterey, fcal 

SanDi.go,Cai 

Pugel'a Sound, 0,T 
San FranciHCo, Coi. 


J. e. Wesleott,ag't, 

BlciiBbinaiiVaurv'r. 
LoiyOdell, coll'i.. 
H.W. Kinsman, coll, 

W.P. Qreene-snt^. 
J. Donogh, collector 

W. B. Norita.Bur't.'. 

gSSSiSS:: 

Joa, Eacbea, coll.. 
J.H.O.Mudd,agt 

S, P. Moaea,coll'r. 
press. 


3 


1 
3 


do 
do 

1859. 

Juiic 
June 


J & We^b-otl 

Woods Baker 
do 

do 

dS 
J H 0° Mudd 

EiiircBs. 


Delivered by Mr, Baker in Pbil- 
adelphia to Mr. Westgott to 

Dolivei-ed In Washington to Mr, 
Mudd to lake to the western 

K^ved from Benlci^ to San 
FranelBco. <Sbo loucrof J. 
H. Clay Mudd, dated San 
Frauct^D, March 13, 1351.) 

To leplaoe those lost by fira 
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Of the 100 hydrometers purchased from Q-reiner, 49 have been dis- 
tributed, as shown in the preceding table ; the remainder have been 
disposed of as follows : 

3 deposited in the Treasury Department. 

2 delivered to Haekenrath & Van Damme, of New Yorli, by au- 
thority of Treasury Department, to be replaced. 

1 presented to the British Excise Department, 
1 presented to the Smithsonian Institution. 

3 retained by Professor R. 8. McCnlloh. 

42 are herewith returned to the office of weights and measures. 



NoTE.- 



-The /oUoioing supplementary table shows the distribution made 
of hydrometers since the death of Mr. Baker, in 1852 : 



Where delivered. 


By whom re- 
ceipted for. 


Ho. of 
hydrs. 


No. of 


When deliv- 
ered. 


By whom delivered. 


Caarlestoa, S. C 

Savannah, Ga 

Georgetown, S. C-. 
Wilmington, N.C- 


Surveyor of port. 
Deputy collector , 

Collector 

Surveyor of port. 


2 
3 
6 


I 

1 
1 

1 

1 


Dec'r, 1852 
Ap'l 26, 1853 
Ap'l 29, 1853 
May 7,1853 
May 23, 1853 

Feb. 23, 185i 
Mar. SO, 185* 
Jan. 7,1856 
Feb. 7,1856 
Feb. 25, 1856 
Ap'l 26, 1856 


C. 0. BouteUe. 
Prof. A. D. Bache. 
Prof. A. D. Bache. 
Prof, A, D. Bache. 
Adaina &Co.'sE):p. 


Burean of Provisions 








Adama&Co.'BEip. 
Adame & Co.'s Exp. 
Adams &Co.'EExp. 
Dr. B. A. Gould, jr. 
Adams & Co. 'sEKp. 










IStewOi-leans,!.^ 


Collector 







Twenty-five of these instruments were procured of G-reiner & Son 
in the past summer, The number now on hand for distribution to the 
custom-housea is thirty-four. 

3, OLD HS"DROMBTERS RECEIVED AND COMPARED. 

The old hydrometers collected at the several custom-houses visited 
were of various constructions, though chiefly of Dyeas' patent, and, 
with but few exceptions, in a most dilapidated condition, as the follow- 
ing detailed statement will show : 

Portland, Maine, 1. No. 5,222, Dycas' patent, new kind. A new 
instrument. Glass cylinder lost; with tins exception, in perfect 
order. 

Portland, Maine, 2. No. 4,719, Dycas' patent, new kind ; box 
badly broken. Thermometer broken ; bulb dinged slightly ; three 
braes weights lost ; glass cylinder lost. 

Portsmouth, New Hampshire, No. 8, Dycas' patent, old kind; with- 
out glass cylinder ; 14 brass weights lost. 

Portsmouth, Neio Hampshire. Two extra scales and a lot of extra 
weights. 

Newburyport, Massachusetts, 1. (Without number,) no thermom- 
eter ; very roughly constructed. 



" Delivered to Purser Sincltdr. 
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Newhuryport, Massachiisetts, 'i. No. 1,069, Dycas' patent; ther- 
mometer lost ; bulb dinted badly ; 8 weights lost ; the whole in very- 
dirty condition, 

Salem, Massachusetis, 1. (Without number,) Dycas' old kind, with- 
out thermometer ; bulb dinted, and stem bent ; scale lost and 10 
weights lost, 

Salem, Massaohmetts, ^. No. 1,045, Dycas' patent; thermometer 
lost ; bulb very badly dinted ; 1 weight lost, 

Salem, Massachusetts. No. 4,849, Dycas' patent ; thermometer lost ; 
glass cylinder lost ; imperfect stem ; one weight lost. 

Boston, Massachusetts, 1. No. 4,812, Dycas' old kind; without ther- 
mometer ; scale lost ; bulb dinted ; some of the weights belong to a 
different bulb ; 1 lost. 

Boston, Massachusetts. No. 2, (without number,) no thermometer ; 
bulb dinted ; scale lost ; one weight lost. 

Boston, Massachusetts, 3. No. 5,334, made by Thomas Barnett, Lon- 
don ; without thermometer ; large bos-wood scale ; a heavy stem at- 
tached to bulb ; letters of the alphabet on stem indicating divisions ; 
only four weights belong to it. 

Boston, Massachusetts. No. 3,926, Dycas' patent, a new instrument, 
in good condition, except four weights lost. 

Boston, Massachusetts. Four extra scales, extra weights, and one 
bulb without box. 

Barnstable, Massachusetts. A rough old instrument, by Christopher 
Colles, of New York, with hollow cylindrical stem ; 11 weights to be 
screwed on to correct for temperature, marked, respectively, 30 ex. cold ; 
35verycold; 40 cold ; 45 cool ; SOtemperate; 55 warmth; OOwarm; 
65 very warm ; 70 hot; 75 very hot ; 80 ex. hot. 

New Bedford, Massachusetts. An old instrument like that at Barn- 
stable. 

Providence, Rhode Island, 1. No. 75, Dycas, made by Fisher & Son, 
Philadelphia, in good order, 

Provideiice, Rhode Island, 2. No. 2,67fi, A Dycas saceharometer 
in good order, except the thermometer, lost. 

Providcncs, Rhode Island, 3. Christopher Colles, like the one at 
Barnatafale. 

New Haven, Oonnect-hut, 1, No. 9, Dycas, made by Fisher & Son. 
Thermometer broken ; scale broken ; bulb dinted. 

New Haven, Gormecticut, 2. No, 2,078, Dycas; bulb dinted, one 
weight lost. 

Nmo Haven, Connecticut, 3. No. 2,068, Dycas ; bulb dinted ; ther- 
mometer having been broken, replaced by another, one weight lost. 

New Haven, Connecticut, i. No. 361, Dycas; bulb dinted; one weight 
lost, 

NeiD Haven, Connecticut, 5. One extra bulb and broken scale, no bos. 

New York, N. Y., 1. No. 6,338, Dycas; bulb badly dinted; ther- 
mometer lost ; ten weights lost ; all in dirty condition. 

New York, N. Y., 2. No. 200, Dycas; bulb badly dinted; stem 
broken ; weights, thermometer and glass cylinder lost. 

New York, N. Y., 3. No. 6,342, Dycas; bulb slightly dinted; 
thermometer, cylinder, and 19 weights lost. 
Ex. Doc. 27 7 
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New York, N. Y., 4. No. 6,343, Dyeas; bulb dinted, tbernicuneter 
broken ; glass cylinder and seven weights lost. 

New York, N. Y., 5. No. 6,341, Dycas ; bulb dinted ; stem broken; 
thermometer, cylinder, and two weights lost. 

New York, N. Y., 6. No. 6,340, Dycas ; bulb dinted; thermometer 
cylinder, and nine weights lost ; dirty. 

New York,N. Y., 7. No. 852, Dycas, by Fisher & Son ; bulb dinted; 
seven weights lost. 

New York, N. Y, 8. No. 456, Dycas, by Fisher & Son ; bulb dinted 
and dirty; thermometer, scale, and 13 weights lost. 

New York, N. Y., 9. No. 200, Dycas, by Fisher & Son; nothing re- 
maining but the box and most of the weights. 

New York, N. Y., 10. No. 514, Dycas, by Pike &Son; bulb dinted; 
thermometer and 20 weights lost. 

New York, N. Y., 11. No. 579, Dycas, by Fisher & Son ; bulb re- 
duced by dinting to one-half its original size ; thermometer out of 
order, 13 weights lost. 2'his instrument was in actual use. 

New York, N. Y., 12 & 13. Two Sykes' which had never been used; 
no thermometer. 

New York, N Y., 14. A lot of extra weights, 

PMlade^Ma, Pa., 1. No. 336, Dycas, by Fisher & Son; bulb 
dinted ; one weight lost ; key of box lost. 

FMlad^Ma, Fa., 2. No. 703, Dycas, by Fisher & Son; bulb 
deeply dinted ; in dirty condition. 

Wilimngion, Del. No, 20, Dycas, by Fisher & Son ; bulb dinted; 
thermometer broken ; in dirty condition. 

Baltimore, Md., 1. No. 5,841, Dycas, by G-ammage; glass cylinder 
lost ; otherwise in good condition, 

Baltimore, Md., 2. No. 4,654, Dycas, by Arstall ; bulb slightly 
dinted ; glass cylinder and two weights lost. 

Alexandria, Va., 1. Dycas, old kind; without thermometer. 

Alexandria, Fa., 2. No. l,060,Dycae, by Fisher & Son; bulb dinted; 
thermometer lost, in dirty condition. 

Alexandria, Va., 3. A lot of extra weights and old boxwood scale. 

Neio Orleans, La., 1. Dycas, by Fisher & Son; in good order. 

New Orleans, La., 2. Two of same kind, incomplete and worthless. 
Most of the weights wanting. 

The above instruments, when they were collected, were deposited 
in the ofBce of weights and mettsures, where they now are. They 
were subjected to an examination and comparison with each other, 
to test the accuracy with which they would furnish results, and 
for this purpose, alcohol of the respective strengths of 80, 50j and 24 
per cent, was employed. A large proportion of them it was impossible 
to examine in this manner, in consec[uence of lost weights, or some 
other radical deficiency. Had it been' attempted to compare the- un- 
condemned ones, at indications intermediate to those given, it would 
have failed in many cases, by reason of loss of weights. 

The following table exhibits the result of the comparison, showing 
conclusively the unretiabiHty of the instruments collectively, and the 
great necessity of withdrawing them from use and substituting for 
them iustrumentssimpie in principle and less likely lobpcome'de 
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No. 2. 

Gompanmn of old custom-house hydrometers, (Dycas' .) 



Ciistom-hoase, received at. 


Mftrk of 
hjdrom. 


80 per cent, 
alcohol. 


50 per cent, 
alcohol. 


24 per cent, 
alcohol. 




Temp, ' Ind'n. 


Temp. 


Ind'n. 


Temp. 


Ind'n, 




5322 
471Q 


70 262 
68 : 261 

"Weigh tsloBt. 
67 1 262 

We^htslost. 

Weigh tBioBt. 
67 : 324 
67 260 

67 281 
67 . 263 
67 265 
67 253 
67 260 
67 258 
67 261 
67 263 
67 254 
67 1 258 
67 ' 27S 
67 261 
67 263 
67 ■ 357 
67 ■ 262 
67 : 261 
67 i 262 
67 > 264 


72 
72 
72 
72 
72 
71 
71 
71 
71 
70 
70 
70 
70 
70 
70 
70 
68 

68 

70 
70 

6S 
63 

Weigh 


128 
125 
135 
130 
119 
112 
177 
123 

146 
126 
128 
122 
125 
125 
125 
127 
121 
129 
129 
125 
125 
136 
126 
126 
120 
telost. 


68 

68 
Weigh 
70 
70 

68 
68 
G8 










52 




1069 










1045 
4849 
1312 


107 
















3926 
75 
9 
2078 
2068 
361 
6343 
6340 
852 
456 
336 
703 
20 
5841 
4654 








































Philadelphia, PennsylTania 


55 




















1060 









NoTB. — To have rendered tke above tahle more complete, I ahonld have hod Hie means 
of reducing the indications to the Btondnrd temperature of 60°, and then found from taWe 
XL of McCuUoh's last report on hydrometers, (see Sen. Doc. No, 50, 1st sesaon SOth 
feongress, page 531,) by interpolation, the corresponding values in per cents of alcohol. 
But m the rednotion referrod to was not in my power for want of proper tahles, the results 
are presented precisely as obtifiaed. In their present form tlioir want of harmony la readily 
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Zd. Gondiiion of standard weights and measures and their compamsmi 



Sets of standard weights were delivered to the custom-honses in 1836, 
hy the Treasury Department, consisting of the following pieces. 
One 1 lb. Troy 



Avoirdi 



Lip 01 s. 



-Arranged in one box. 



One 25 lbs. Avoirdupois } , , - , 

I! 50 " \ Arranged m one box. 

The hoses containing the above weights were provided with fittings 
for each weight, thus securing them from being misplaced and 
injured during transportation ; the lids being fastened on by nuts and 
screws. The two boxes were suitably packed together in a strong 
outer box provided with a lock. With each set was sent a printed 
copy of the following. 

Instructions relating to the use of the standard weights. 

Ist. Never toucli the weight with the hand in any case whatever, 

2d, The woiglits are to be lifted out and in their places, on being 
moved, by means of the fork or hook, covered with leather, which are 
added to the boxes for that purpose, and fitting the different weights. 

3d, "When the weights are taken out of the boxes, they must always 
be placed upon clean white paper, that they may not become scratched 
or soiled, as well when placed on the balance as otherwise. 

4th, The whole collection must be kept in a safe and dry place, free 
from all disturbances or danger of damage. 

5th, They must never be moved away from under the care of the 
officer under whose charge they are to any other building or place 
to make comparisons, but any weights to he compared must be brought 
to the place of deposit of the standards, to undergo the comparison, 

6th, To make a good comparison, the standard weight must be 
placed in one of the basins of the scales, and in the other must he put 
any heavy bodies to make exact counterpoise to the same; when thus 
an exact equilibrium is obtained, the standard vreight is removed, 
and in its stead the weight to be compared is to be placed. What- 
ever may have to be added to the weigM com/pared by so much is it 
too light ; whatever may be needed to add to the counterpoise, will 
indicate the weight compared so much too heavy, 

■^tb. That the utmost caution is to be observed in the use of the 
weights will be self-evident. In all cases the weights must not be 
left exposed to the open air, when not absolutely e 
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Sth. As the standard weights have all their proper legal weights, 
it is proper to observe, that in comparing rough weights for common 
mercantile use there ought always to he a certain allowance made, 
for the wear of ench weights in their use, by an over weight propor- 
tioned to the magnitude, the kind of use the weight is intended for, 
and the usage it may have to withstand, as, after a while, such weights 
would otherwise too soon become too light and deviate too much from 
the accuracy that may he wished in them ; by this allowance they re- 
main longer near enough to the desired accuracy, before needing new 
adjustment. 

9th. The value of each weight is marked upon a paper fastened to 
the bottom of its place in the box, (in preference to stamping it upon 
the weights,) so that the removal of the weights can never disturb 
them, the fitting of the weights not admitting of their being mis- 
placed. It is only to be observed that these papers must never he 
removed. 

10th, The boxes are expressly made without locks ; the cover must 
he lifted np straight, as the brass bars at the sides direct. When the 
weights are in, the cover must be screwed down tight to its place by 
means of the four finger-screw knobs. 

F.E. HASSLER, Swpt. 

Standard yards were sent to the principal custom-houses in 1840, 
with proper instructions for their safe-keeping, and mode of use in 
comparisons. The following are the directions relating to their pre- 
servation : 

"1st. The standard shall never he touched with the naked band 
warm, or in any way damp from perspiration, or otherwise. It is 
proper not to suffer any dust to collect upon it which could occasion 
hard rubbing ; any dust is to be removed, in any case, by wings or 
feathers of a wild bird, because they will not occasion any scratches, 
like the wings of fowls, ducks, &c., would do. 

2d. It must not be removed from its place in the box, except for the 
most important comparisons of metallic measures." 

Standard liquid measures were sent to the principal custom-houses 
in 1842, the following pieces comprising a set : 

One gallon, with a glass cover. 
" half gallon, " 

' ' quart. 
" pint. 
" half pint. 
To some of the custom-houses of less importance it was deemed 
unnecessary to furnish more than the one gallon standard. The one 
gallon was packed in a mahogany bos by itself ; the parts of a gallon 
were arranged together, and provided against rubbing and shifting, 
by a velvet lining and separate fittings. The two boxes were enclosed 
together in a strong packing case. 

The standard half bushels were adjusted and reported ready for dis- 
tribution in your report of 1846, but they have not yet been ordered 
by the Treasury Department to be sent to their destination, with one 
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exception, wliicli is at New York, forwarded by special rec[iieBt of the 
collector of the port. 

By a law passed in. 1799, StK Congress, 2d session, it was ordered, 
that the surveyor (of each port of the United States) "aliail; from time 
to time, and particularly on the first Mondays in January and July, 
in each year, examine and try the weights, measures, and other in- 
struments used in ascertaining the duties on imports, with standards 
to be provided by each collector, at the public expense, for that pur- 
pose ; and when disagreements or errors are discovered, he shall 
report the same to the collector, and obey and execute such directions 
aa he may receive for the correction thereof, agreeably to the standards 
aforesaid." — (Statutes at Large, vol. 1, p. 6i3.} 

Tour instructions rendered it my duty to ascertain the condition of 
the standards at the custom-houses visited ; also, whether the com- 
parisons recLuired by the law just quoted were regularly made. As 
the existing tariff does not require any measurements by the yard 
measure, there was no necessity for making comparisons with the 
standard yard. 

Portland, Maine. The standards at the custom-house at this place 
were in a good condition generally, a few pieces only having slight 
finger marks, or inconsiderable indentations. The comparisons re- 
quired by law were made, according to the statement of the surveyor, 
regularly at the periods presented. 

Portsmouth, New Harivpshire. The standards here were also in 
tolerably good order, but no comparisons were made with the weights, 
as there was rarely any occasion to use the common scales. 

Netvburyporl, Massachusetts. Considering the dampness of the room 
in which the standards are by necessity kept here, they are in better 
order than could have been expected. The comparisons are said to 
he regularly made. 

Smem, Massachusetts. With the exception of the gallon, the stand- 
ards are in good order, and the comparisons are made as required. 

Boston, Massachusetts. The yard was found to be very much tar- 
nished, the marks on it being scarcely legible. The other standards 
were in very good condition. The common scales were adjusted, when 
necessary, \iy the maker, who attended to the comparison. 

Barnstable, Massachiisetts. They were all, excepting the gallon, in 
perfect order. The business transactions here did not require com- 
parisons to bo made. 

Netv Bedford, Massachusetts. The gallon was somewhat corroded ; 
all the other standards were in perfect order. Comparisons are not 
made, as the scales in use are fitted up once a year in Boston. 

Providence^ Rhode Island. All the standards here are nearly as 
perfect as when sent from the ofSce. The comparisons are said to be 
made. 

New Haven, Connecticut. The standards here are, in most cases, in 
good order, and the comparisons are made as required. 

New York, N. Y. The half bush el and the small capacity measures 
were in perfect order, but the other standards had suffered consider- 
ably from rough usage. The comparisons were made twice a year, or 
as much oftener as was found n 
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Philadelphia, Penmylvania. The standards here were in excellent 
condition, and the compariaone were made very carefully at the times 
prescribed. 

Wilmington, Delaware. Some of the standards here were slightly 
tarnished, but they were generally in good condition. Comparisons 
are not made, as there is no necessity for so doing. 

Baltimore, Maryland. The weights here are in bad order. The 
other standards do not require remark. The comparison is made 
more frequently than the regulation requires. 

Alexandria, Virginia. All the standards here are in very bad 
condition, and require to be re-adjueted before reliahle comparisons 
can be made. The comparison required by law is not made. 
GAUGING. 

On inquiring into the methods pursued at the different custom- 
houses, for estimating the capacity and contents of casks containing 
imported liquors, oil, molasses, &c., I found a great want of uni- 
formity among them, the same process not being followed hy the 
gaugers at any three custom-houses, N"o allowance is made for differ- 
ences of temperature, and other irregularities are found. The Treasury 
Department has accordingly authorized you to investigate the subject, 
with the view of introducing a uniform system in all the custom- 
houses of the United States. 

Respectfully submitted by your obedient servant, 

■ WOODS BAKEK. 

Prof. A. D, Bache, 

Sy^erintendeni Weights and Mea/ urea. 



Oi'FicE OF Weights and Measures, 

December 13, 1851, 

Sib : In compliance with your verhal instructions, I visited the 
custom-houses at Portland, Salem, Boston, New Haven, New York, 
and Philadelphia, to inquire into the practical working of the hy- 
drometer, recently introduced hy the Treasury Department, and have 
the honor respectfully to report as follows : 

At the ports of Portland, Portsmouth and Salem no liquors had 
been received, and the officers had no occasion to use the hydrometers 
even once. Of course the instruments were in perfect order. 

I was informed by the surveyors, as well as by the subordinate 
officers nsing the instruments, at the Boston, New Haven, New York 
and Philadelphia custom-houses, that the new hydrometers are con- 
sidered greatly superior to the old ones in point of simplicity, and 
the only objection which could be urged against them is their fra- 
gility, which requires great care in handling ; but this was more than 
counterbalanced by the greater rapidity with which they performed 
their work. Only two of the instruments left at the above ports have 
been broken; one at Boston, and one at New York. This is good 
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The "markers" at all these 
le, and perform the operations 
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evidence of the care taken of them, 
places are well instructed in their us 
properly. 

The merchants at first complained of the change of system, which 
no longer admitted of the nee of the conventional terms "proof," 
" second proof," &c., and of the suhstitutiou of " per cent.," which 
confused them in their mixing operations ; hnt they are now gene- 
rally becoming reconciled to the new system, and the new hydrometers 
are greatly in demand by the liquor dealers at the large ports. 
Very respectfally, yours, &c., 

WOODS BAKER. 
Prof. A, D. Bachb, L. L. D., 

Siipermiendent of Weights and Measures. 



APPENDIX No. 



States, foreign governments, dec, to which halances 
been delivered, with those on hand ready for ddiv&ry. 





Slates, Sec. 


........ 


When dEliv- 


„„„™„.,™. 






i 
J 


£ 


i 
1 






- 


1 






Nov'.'30,16M 
AprU, 1S47 

Mat.*,' 848 
Dee.; 84B 

July, 1847 
AptU, 1850 

?£ SS 

July 10,1354 


















Jo»,Si«i™ 








Jos.Sajton 


Clly. 




























New Tots 






do 








Shipped ftir ABIorla. 








H 


SouthCMoUna 


do 


Setup in buUdlng provided 
Delivered to John Herigea, 
Since returned to office. 


!S 


viSiil'l'l!;;. .'.!!!!!'! 
wEoSTm 

U. S.MintatPMadelphla. 
U. S. Treasury Sepatlinent 
Naval Acaderny, Aimaiiolfs 


KSrrr::: 






Ef'"xJrJ'^„™w pattern. 










Fonneity aaed m the office 
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Balances presented to foreign governments. 







Wlien deHv- 


Ey whom. 






2 


1 
s 


1 




Great Btlsiii 


1 


[ 


' 


July 4,1843 


niinisler Bl Lon- 

Com. Perry, Japan 
EipedilLoii. 


I Ibr -ly -Ih 1 




tion of bolli Roueeaof Con- 
of Congreas, oppro»ed 

'"■£■""-'■"■'"'" 






Tolal 10 foreign govemmeno. 





Balances in use in the office of weights and measures. 



T ■, ■ 


"r^teT- 


U.c..d»0f..=.. 


riweSeKBtf^eaKea/'^^' ^' '"'""^ **" 


'Ma 


vlous .0 1844. 


For Ddjusljiig neigbls from 3 to I 
For adjusting small weights. 


andl^lf 


tween ihe knife edges. 
Two balances, 30 tacbes between knife eHiea. 
Two balances, 15 incheEF between knife edges. 
One small balanee, wiO. conical beam. . ...... 


'.Ao.'.".'.'.'.'.'.'. 


pounds. 



Summary of the work o 



for the States. 





Balancoa. 




,,,„:.., 


Medi.. 


„...,.. 


Whole number of balances of the kind constvucted for the 
States completed up to Jannaiy 1, 1357, inchiBive of 
those pyeeented to foreign governments, loaned, &c 


31 


31 


35 


Of whicli number there have been delivered to Statea, tc. , 
{esclueive of Texns, from which the balances were re- 


30 


1. 






1 








24 

7 


18 
13 


17 


On hand in tlie office, ready for delivery upon application 
to the States, including those loaned by authority, and to 


IS 








31 


31 


35 






Number yet to be constructed to complete the 35 sets for 
the States ordered by Tveflsiiry Bepartjuent, and to re- 


7 


i 









° Including two for the Mint, and one deposited at the Treasury. 
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APPENDIX No. 9. 



List of States and custom-houses to which standard weights, measures, 
and haiances have been delivered, December 31, 1856. 



A iDdieates tke set of weights allowed to States. 
B indicates the set of weights for custom-houaeg. 
G iadicates the gallon measures. 
F indicates the parts of the gallon, 

H indicates the half hiishel. 
T Indicates the yard measure. 

December 31, 1856. 





1 


1 

i 

1 
p 


S 

1 


1 


i 


..„.,.., 


State of Msino 


B 
B 

! 

B 


GPH 

G 

e 


1 


13 


Julj31,1841 




Cuslom-boHBe at PaMania- 
quoddy. 


b BBLimc^"'a)iippGd in NoTember, '1B30, 






















































G 

GPU 
GP 

G 
















^ 




































S,a»ofNewBamp,hi«.... 


J 




....do 


w» .„«.,«. ...„...„>•.. 


StawofMiissacliuselia 


^3 


do 


c Including avoliaupois and tnj ounco 
d Balances deliyetBd at Oanifiiidge in »e- 


potl. 










Y 

Y 
























































Y 






































I 




do 












Bristol, (Bristol and Wa,teii) 


















Y 


f3 




/B,iIancp3deliveieilatHattR>td, Novs»- 




Y 




































GPH 


Y 








AlbutB 
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„.,.».,..-. 


i 
i 

/A 
B 

i 

JA 
B 

B 

B 

B 
A 


1 

1 

1 


1 
1 

1 


i 
1 


1 
1 


.„,„., 


stale of NwYoric 


tGPH 

ava 

GPII 
iGPH 


tv 


=3 


Apt. 5, 1843, 


nlucludini both Bvoirilunois and troy 


Ouetoni-llDuaB at CliBmpLsm. 


seem June 18, ISJS. 


































Bu^to'CTBPk, (BuBkloVrf!'.'. 




























■y 




jl 










g3 


,.. .do 




weights, 
s Balancee deliverea at Trenton in AprU, 


boy. 


















































Y 


Va 


October, 1853 
April 6, 1849, 






WDlghlB. 

i Balances delivered al Harrlsliu^, Aus.,'50. 






Previous to 
Apr.5,lB42. 

Mareli,184e. 
Apr. 6, 184a. 






Y 
Y 


«3 




Cnalom-honaf^ al WilmUiglon 


]: Balat^i del.> ered « Dover .r. 15 17 


€u3U)ia-houee 8t B.ilii'more.. 


mBallS"'s delivered at Ann[.,i>lia 




















































District nf Caliimbig, (»t 
WMhiiiglon.) 

C«,tnin house aUrtorgctOHn 

aialBofVitguita 

Custom house at Aletandtla 
Rkhmond 

Norfolk 

CherryaWne, (BnaHille) 

Vorklown 
PoUy Landing » 

State of North Curolina 

Ouston-liooie at Elizabeth 
City, 


GPII 

G 

GPH 


i 


,3 


cevmas 
S»pt 25 16=3 
'ipr'fl,18J3 

(flub«^5 
do 

Apt 5,384J. 

Octol.e°r,ltij3 

JB43™' 
Apr. 5, 1843 


|i rnclufllnff ivoltdupoi- ind troy ounci' 
5 BatSs ordered and reidy to be delii 

weights. Setrepfacedin Sept., 1853. 
( Balances delivered at Klchmonl! In No- 
vember, 1850. 
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APPENDIX No. 9— Continued. 



Wliei-e dsli,ereii. 
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j 

1 


i 


1 


1 


.„», 


BJei 101, 


B 

B 
B 

i 

B 

gA 

B 

5A 

B 

jA 
B 


•• 






Apr.S,lB4a, 






















'.1 

P 

GPH 
SP 


Y 




































81BIE of Souib Caiolina 


Y 


33 


.do 




Beauftrt 


GPH 


1 




do 




grss?^i"r"^''™"""- 




^l 




Sninswiok, (Darien) 


G 
















/N0t=L.t0m-b0U5CS, 














GPH 
SFH 


Y 

Y 




do 


























:":;':: 














St. MatJfB, {Port Leon j 

St. Jobn'a, [Wksonville) ... 






flo 




GPH 
GPH 












Y 

Y 


"i3 


Apn5,184B. 






weiglila. 






C lo ho estG ive ton 




























a fMiadaB! L 


GPH 


Y 




P„«.. . 


AT D n t 
































GPH 


Y 


3 


July 10, 1854 






















GPH 


Y 


.3 


1B43 






i TheBaJancea w*te delivered in Nov.l8S3. 




GPH 


Y 


«3 


Previous 10 
Ap'l S,1BK 


'(To^do""^ 


niBalaaceBweredeliverertalColiimbuEL 
July, 1847. 


^I'o'SSSI^'^T'^*.':;:::: 












GPH 
GPH 


Y 
Y 




do 




Cu910Ri'hou9s St DElroit. ■ . 








S f lib 0- 









Jl Ibe EOiidardB were desltoyed by fire in IE 



and replaced io Aprils IE 
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APPENDIX No. 9— Continued. 



Where dellvereil. 




1 
1 

1 


i 


i 
1 


i 

1 

1 


.,.-.. 


Cifsiom liou6eaE'M.ivvim.i^ 

New Albanj- 

CiiBtom house at Sm Fran 

San Diego 

San Joaquin, ISlochton) 
aononiB, (Benlcla & Vi^lejo 

Minnosola Temlory 
CuaioDi houteacltfliina&aci, 
(Pcmbmi ) 


A 
A 
A 

B 


GFK 

fcPH 
GPH 


1 

T 
Y 


a3 
c3 

1 


NOi 11 ia54 

.. 

oa, 1845 

Sec , 1349 

Fsb , lESl 
do 

April, 1850 


6 Including avoirdupuia and Irov ounce 

c Balances, weialHS, and measures lyere 
shipped in Deoember, 1849 


Cuslom-linuse al Olympia, 
(Fugst'e Bound.) 


" 


GH 




Custom-IJOUBC al Astoria, 
Umpquah, (Scotlaville.) 


B 


''g'u' 


Y 


Shipped. 
Shipped. 







dbyGoogle 



WEIGHTS ANK MEASURES. 

APPENDIX No. 10. 
Miscellaneous distribution of standard weights and measures. 



Ilnw aisposoc! of. 


a. 


= 

Ji 
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1^ 


if 


! 


m..^ 




r 


gi 


"H 


si 
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s 


■% 


>< 




1" 


S 






1 


J 


1 


1 


1 




Jrevljusio 




AppUedto a» ofihB gDi-uegaury 














Apnt5,I64a 






































Deposited In the War Departmenl 
































do 




Branch mints, '(delivered to the 
mint at FhiladelpUs ) 
















•LaiEc bjlaiiae deli.cied in 
















^IS« 


UmtatNewOrle^ 




1- 








It 




f Large'' balance delivered (b 
Mav 184S. 


Navy v-ird at Bmokli n, N i 














do 




Use of Coast Survey 


















L'eo of General lend Office 


















OcUveredloMr Hasaleno be «nl 

lo England 
PrCBEnted to Pranci. 


1 




1 


1 




1 


Inly 94, IMJ 


* Large balance. 








51 




a* 


Oct, Ifao 


■La^e and smwi balance, 


Chilian Astronomical BKpeiiiOon 












1 


June 96,1349 


ute (relumed in 1853.) 


Scut to Japan by Com Petty 














'"1. ■•» 


* Medium sized balance. 


Lund office InOiillfDraia 




























Dec 30,1851 




Idnd office In Otegon 


















Land ofRce in Iowa, Minnesota, 














May, 1S51 




and WlBoon^n 




































Bngioeet Bureau 


















TopogtsphicBl Engineer Bureau 














ith^ 




Bureau <tfOtd Hydly,U 3 N 








Oall 






W nil two KelB of troy Maine 


















vietBhts tlomiOOOgrsT^t^lo 


Navnl Acail njj at Annapolis 




i 








11 


March, l»o3 


Delivered Match, 18K. 
t Delivered small balance No- 
























1 








It 


Ntl ie,l85! 


















tfcmall balance. 


Prof. Alewnder, Baltimore 




^ 








^ 


Nov IBM 


Ounce wcighta and luoilfuni 
size j balance loaned and li> 




^1 




^ 


_ 


'" 


Mav IJ leS" 


■ I oaned^^d'to be raturnod. 
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APPENDIX No. 11. 

Giradars to Governors of States asldiuj for copies of laws. 

[Circular.] 

Office op VVEKiHTs and Meabukes. 
Washington, D. G., July 29, 1853. 
Sin : It is very desirable to obtain for the files of this office copies 
of all laws enacted by the several States of the Union, in relation to 
atandard weights, measures, and the gauging of casks ; I have there- 
fore the honor to request that you will favor me by causing copies of 

all such laws as have been enacted by the State of , since March, 

1819, together with the laws and regulations now in force, to be sent, 
addressed to me at this office, under cover to the Hon. James Guthrie, 
Secretary of the Treasury. 

Any other information in relation to the subject, which it may be 
in your power to furnish, will be received with pleasure, 
Tours, very resuectfnlly, 

A. D. BACHE, 
Superintendent of Weights and 3Teo,sures. 
Hie Excellency the Governor 

of (he State of . 



[CiiCUlar.] 

Office of Weights and Measures, 
Washington, B. G., June 12, 1856. 

Sir: To complete the flies of this office, it is desirable to obtain 
verified copies of laws which may have been passed by the legislatures 
of the several States of the Union, and approved in relation to stand- 
ard weights^ measures of length and capacity, and the gauging of 
casks. 

The records now contain copies of acts relative to weights and 

measures and gauging, passed in the legislature of , prior to 

and including that approved 18 — , which were transmitted to 

this office by the executive, on my application therefor, in 1853. 

Yours, very respectfully. 

Superintendent of Weights mid Measures. 
His Excellency the Governor 

of the Stale of — . 

Office of Uniied States WsisHTa and MEAauRES, 
Washington, D..G., S^temher 26, 1856. 
Sia : Since the issue of the circular letter which I had the honor to 
address to your Escollency in June, requesting oopiHS of recent laws 
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relative to weights and measures whicli may have heen passed by the 

legislature of the State of -, a resolution was adopted in the 

Senate of the United States calling for a detailed report from the 
Superintendent of 'United States Weights and Measures, to be pre- 
sented in December next. The resolution referred to req^uires a state- 
ment of the substance of all laws enacted in relation to weights and 
measures, by the several States of the Union ; and I would therefore 
respectfully request to be furnished with verified copies of any acts 

vrhicb may have been approved by the executive of , since 

18 — . The legislation bearing on the subject of weights and measures, 
and that relative to gauging, prior to that date, is now on file in this 
office. 

Very respectfully, yours, 

A. D. BAOHE, 
Swperiniendeni U. S. Weights and Measures. 

Hi.s Excellencv the G-overnor of 



APPENDIX No. 12. 

Tides of laws passed by tJte several States of the Union in relation to 
weights and measures during the period intervening between the years 
1819 and 1854, with a statement showing their authenticity. 

MAISTE. 

[A copy of tlie laws on the sabjeet subseqaent to 1841 waa received from Governor W. 
tt. Crosby, with letter dated Eelftist, Miune, November 16, 1853. Tbc laws previous to 
that date and subsequent to 1830 were copied in the libraries of Cocgross and of the State 
Department, both copies being at the expense of this office.] 

Laws regulating weights and measures, approved February 1821 

5, 1821, Eevised Statutes, chapter 131. 

Of tobacco and onions, approved February 24, 1821 ; chap- 1821 

ter 56. 

Of nails, approved February 28, 1821 ; chapter 55. 1821 

Of fire-wood, bark and coal, approved March 8, 1821 ; chap- 1821 

ter 60. 

Of flaxseed, approved March 8, 1821 ; chapter 5T. 1821 

Of pot and pearl ashes, approved March 10, 1821 ; chapter 1821 

52. 

Of lime casks, approved March 15, 1821 ; chapter 98. 1821 

Of lime and lime casks, approved March 15, 1821 ; chapter 1821 

213. 

Of butter and lard, approved March 19, 1821 ; chapter 53. 1821 
Of hogshead hoops ; chapter 100. 

Offish, approved March 22, 1821 ; chapter 54. 1821 

Of shingles, clapboards aud staves, approved March 26, 1821. 1S21 
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3 authorizing the State treasurer to suspend the pur- 1822 
chase of a standard of weights and measures. Passed February 
6, 1822 ; chapter 27. 

Of shingles, clapboards and staves, approved February 12, 1824 
1824 ; chapter 66. 

An act regulating the iveight of hoops, staves, and other ar- 1828 
tides, approved February 25, 1828 ; chapter 404. 

Hesolve authorizing the State treasurer to purchase a stand- 1831 
ard of weights and measures. Approved March 22, 1831 ; 
chapter 47. 

Of beef and pork, approved February 27, 1832 ; chapter 60. 1832 

Of potatoes, approved March 23, 1835 ; chapter 101, 1835 

Of measures of salt, corn and grain, approved March 4, 1836 ; 1836 
chapter 71. 

Of the standard weights of ruta baga, sugar beets, mangle 1836 
wurzel, and rye, and Indian meal, approved April 2, 1836 and 
February 24, 1838 ; chapter 72. 1838 

An act additional to an act for the due regulation of weights 1839 
and measures, approved March 2, 1839 ; chapter 375, 

Of lime and lime casks, approved March 22, 1839 ; chapter 1839 
184. 

An act to regulate the sale of oats, chapter 228. 

Offish, approved March 22, 1839 ; chapter 91. 1839 

Of hair, chapter. 46. 

Of weights and measures, act of July 31, 1841 ; chapter 73. 1841 

NEW HAMPSHIRE. 

[A bound volume of the compiled statutes of the State was leceived, accompanied by a 
iettex fi-ora the Hon, John L. Hadley, Secrataiy of State, and dated Concord, N. H., Sep- 
tember 22, 1853. Mitnu;cript copies of the original laws of 1828, 1840, and 1848 wore 
obtained at the Congressional and State Department libraries.] 

An act regulating the weighing of merchandise and other 1827 
commodities, approved July 6, 1827 ; Rev. Stat, chapter 1. 

An act in addition to an act entitled "An act regulating scale 1828 
beams, steelyards, weights and measures." Approved Decem- 
ber 29, 1828 ; chapter 2. 

Resolution by the senate and house of representatives in 1840 
general court convened in relation to the United States stand- 
ard weights. Approved December 17, 1840 ; chapter 591. 

An act in amendment of chapter 110 of the Revised Statutes 1848 
relating to weights and measures, approved in 1848. 

Measurers of grain, how chosen, their duty and their fees ; 
sealed measures to be used ; penalties for fraud of measures and 
selling without measures. 

Standard weight of oats and of potatoes ; mode of mea- 
suring ; bread to be sold by weight ; weight of bread regu- 
lated ; penalty for unlawful sale of bread. 

Standard weights and measures for the State, how kept ; 1849 
county sealers, how appointed ; their duties and fees. Each. 
Ex. Doc. 27 8 
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town to be provided with a set of standard weights and meas- 1849 
ures ; town sealer of weightSj &e., how chosen ; his duties and 
fees ; size of measures for charcoal, and articles sold by heaped 
measure. Penalty for using weights and measures not sealed 
or unjust. Penalty on selectmen for not providing a set of 
standard weights, &c., for town. "Weights, and measures, how 
sealed. "Hundred weight" means one hundred pounds. 
"Weighers to weigh accordingly. Penalty for weighing illegally. 
Suits not to he commenced until notices. Laws of 1848) chap- 
ter T02. Approved January 1, 1849. 

VERMONT. 

[A copy of chapter 73, of the compiled statutes of Venuont, was forwai'ded to this 

office by the Hon. I'llny H. White, Secretary of State, with a letter dated St. Joljnsbury, 

Vermont, September 20, 1853. Copiea of additional laws, passed by the State in 1816, 

1821, 1S28, 1830, 1831, and 1842; were ohtiJned from the ahove mentioned libraries.] 

Acts in relation to weights and measures. Passed Novem- J816 
ber 6, 1816. 

The above is repealed by the second section of the act passed 1828 
October 27, 1828. 

Act in relation to weights and measures. Passed November 1824 
18, 1824. ... . ■ ■ . 

An act in addition to an act relating to weights and meas- 1831 
ures ; passed March 8, 1T97. Passed November 9, 1831. 

An act in addition to chapter 69 of the Eevised Statutes. Ap- 1842 
proved November 1, 1842, 

An act adopting as state standards the "United States standard 
weights and measures. Chapter 7.3, of compiled statutes of 
"Vermont. 

An act relating to the standard weight of potatoes, passed 1852 
in 3852. 

An act prescribing the standard measurement of wood and 1855 
bark; passed in 1855.* 

"MASSACHUSETTS. 

(Manugcript copies from the revised statutes of November, 1836, were received from, 
the secretaiy of State. "Diesa copies included, besides extracts from chapters 28 and 30 of 
the above statutes, resolves on the subject of weights and measures, approved Aprii.SO, 
1817, and acts passed in ISIT and 1861, respectively. Copies of laws passed in 1835, 
'ST, '43, '46, '62 and '53, were obtained from the libraiies of Congress, and of the State 
Department.] 

Resolve concerning the standard weights and measures in the 1835 
Treasury, October 30, 1835, Chapter 117. 

Of charcoal boxes and baskets. 1835 

From the revised statutes of 1835. Chapter 28. ,1835 

Of weights and measures. Chapter 30, of the revised stat- 1835 
utes of November, 1835. 

Resolve in relation to weights and measures. March 4, 1837 
1837, 



• Certified copy-Bealed June 25, 1856. 
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Resolve concerning standard weights and measures. Ap- 1843 
proved March 22, 1843. Chapter 46. 

Resolve for the reception and safe keeping of the standards 1846 
of weights and measures. Approved March 13, 1846. Chap- 
ter 49. 

Eeeolves concerning the standard weights, measures, and 1847 
balances. Approved April 20, 1847. 

An act concerning weights, measures, and balances. Ap- 1847 
proved April 23, 1847. From the laws and resolves of 1847- 

An act in further addition to an act concerning weights, 1851 
measures, and balances. Approved April 24, 1851, From 
the laws and resolves of 1851. 

An act to regulate the measurement of charcoal. Approved 1852 
May 21, 1852, 

An act to regulate the measurement of charcoal. Approved 1853 
May 4, 1853, 

An act regulating the sale of anthracite, bituminous or min- 1855 
eral coal. Approved April 14, 1855.* 

An act to regulate the sale of wheat, corn and other grain, 1855 
and meal. Approved April 26, 1855.* 

An act concerning the sale of onions. Approved June 4, 1856 
1856.* 

KEODE ISLAND. 
^Complete copies of ali the laws passed by that State since 1819, were reeeived from' 
E. R. Potter, esq., commiBBioner of public schools, with a letter dated Providence, II. I., 
November 14, 1853. See appendii:, No. 13, for letter of E. R. Potter, esq.] 

An act explanatory of an act, establishing a uniform method 1820' 
of gauging throughout this State. Passed January, 1820, 

An act establishing a just and equal method of gauging in 1822. 
and throughout the State. Digest of 1822. 

An act to prevent fraud in fire-wood and charcoal exposed to 1822. 
sale. Digest of 1822. 

An act ascertaining the weight of a bushel of Indian and rye 1822: 
meal. Digest of 1822. 

An act regulating the sale of onions sold by the rope or bunch. 1822 
Digest of 1822, 

An act to regulate the weight of a bushel of potatoes. Passed 182,? 
October 1828., 

An act substituting net weight for gross weight in sales and 1825 
contracts relating to articles of merchandise. Passed June 1825. 

An act in addition to an act entitled "An act substituting 1830 
net weight for gross weight in sales and contracts relating to 
articles of merchandise," Passed January, 1830. 

An act explanatory and in amendment of an act entitled " An 1830 
act to prevent fraud in fire-wood and charcoal exposed to sale, ' ' 
Pas*;ed October, 1830. 

An act in amendment of an act entitled "An act ascertaining 1836 
the weight of a bushel of Indian and rye meal," Passed Octo- 
ber, 1836. __„____„_________^^^^_ 

* Copies certified Juno 19, 1856. 
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An act in amendment of an act entitled "An act to regulate 1,838 
the weight of a hushel ot potatoes." Passed January, 1838. 

An act to regulate the weight of a huahel of onions. Passed 1838 
January, 1838. 

An act estahlishing a method of gauging. Digest of 1844. 1844 

All act to prevent fraud in fire-woocl and charcoal exposed 1844 
for sale. Digest of 1844. 

An act substituting net weight for gross weight and ascer- 1844 
taining the weight of certain articles. Digest of 1844. 

An act in relation to gauging and for the appointment of 184"? 
gangers. Passed June, 1847. 

An act in amendment of an act, entitled "An act in re- 1848 
lation to gauging and for the appointment of gaugers," Passed 
January,' 1848. 

CONNECTICUT. 

[A manuscript copy of title 58 of the revised statutes of the State of Connecticut, and 
of acta oonceming weights and measvires passed in 1S50, was received from Hon. John P. 
0. Mather, Secretarj' of State, with a letter dated Hartford, Connecticut, August 17, X863- 
The correctness of the copy was oertiSed to hy the same gentlemen, and the seal of State 
attached. Copies of laws passed in 1827 and 1838 were procured from tho Congressional 
and State UepartmeBt libraries.] 

An act relating to weights and measures. Passed 1827. 1821 

An act in addition to, and alteration of, an act entitled "An 1827 
act relating to weights and measures." Enacted 1827. 

An act in addition, to an act regulating weights and mea- 1838 
sures." Enacted 1838. 

An act relating to weights and measures. Passed iu 1850. 1850 
Title 58 of Revised Statutes. 

An act in addition to "An act concerning weights and mea- 1850 
sures." Approved June 22, 1850. 

An act authorizing the sale of potatoes by weight. Approved 1850 
June 22, 1850. 

NEW YORK. 

[John Patterson, esq. , superintendent of weights and measures for the State of New York, 
forwarded with a letter dated Albany, Octoher 4, ] 853, a printed copy of the only law then 
fa force in that State, which was passed April 11, 1861. A manuscript copy of all the 
other laws passed since 1819 on the same subject was sent by him with a letter dated 
Albany, October 24, 1S53.] 

An act authorizing the election of measurers in the counties 1821 
of Kings, Queens, and Riclimond. Passed February 9, 1821. 

An act respecting the sealers and inspectors of weights and 1831 
measures in the city of New York. Passed March 27, 1821. 

An act for the payment of the ofHcers of government therein 1821 
mentioned. Passed April 3, 1821. 

An act directing certain counties to be supplied with standard 1822 
brass yard measures. Passed March 22, 1822. 
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An act concemiiig standard measures of capacity. Passed 1822 
April 23, 1822. 

An act to provide for the purcliase of standard weights and 1826 
measures for the assistant State sealer in the city of Alhany, 
Passed April 18, 1826. 

An act concerning the territorial limits and divisions, the 1827 
civil policy and the internal administration of this State. Of, 
the computation of time, of weights and measures, and the 
money of account. Of weights and measures. Part I, title 
II, chapter 19, of Revised Statutes of the State of New York. 
Passed December 3, 182T. 

An act to repeal a certain section of the Revised Statutes rela- 1830 
tive to the measurement of dry commodities. Passed April 
20, 1830. 

An act directing the mode in which the expenses for fur- 1831 
nishing standard weights and measures are to be defrayed. 
Passed February 4, 1831. 

An act authorizing the appointment of measurers of grain, 1831 
wood, and stone, for the villages of Port Schuyler and West 
Troy, in the town of Watervliet, in the county of Albany. 
Passed March 14, 1831. 

An act providing for the appointment of an assistant State 1831 
sealer of weights and measures. Passed April 26, 1831. 

An act regulating the measuring of grain in the city of New 1832 
York. Passed April 14, 1832. 

An act to amend an act entitled "An act to authorize the 1833 
appointment of a measurer of stone in and for the citv of Al- 
bany." Passed March 28, 1833. 

An act authorizing the several towns in the county of Suffolk 1833 
to elect measurers of wood. Passed April 26, 1833. 

An act authorizing the appointment of a weigher and mea- 1833 
snrer for the town of G-reenbush, in the county of Rensselaer. 
Passed April 6, 1833. 

An act amending the act entitled "An act regulating the 1834 
measuring of grain in the city of New York," passed April 14, 
1832. Passed April 18, 1834. 

An act respecting inspectors and sealers of weights and 1834 
measures in the city of New York. Passed April 22, 1834. 

An act regulating the weighing of merchandise in the citv 1835 
of New York. Passed May 1, 1835. 

An act to amend the Revised Statutes in relation to the sale 1835 
of pressed hay. Passed May 6, 1835. 

An act to create and regulate a standard for measuring bran 1835 
and shorts. Passed May 11, 1835. 

An act to amend an act entitled "An act regulating the 1836 
weighing of merchandise in the city of New York," passed 
May 1, 1835. Passed May 16, 1836. 

An act to regulate the selling of grain. Passed May 19, 1836 
1836. 
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An act to authorize the appointment of measurers of grain 1837 
in the counties of Duchess and Orange. Passed March 14, 
1837. 

An act concerniiig the inspection laws. Passed May 14, 1840 
1840. 

An act in relation to measurers, weigh-masters, and harhor- 1840 
masters in the city of Brooklyn and village of Williamsburg. 
Passed May 14, 1840. 

An act to amend the inspection laws. Passed April 18, 1843 
.1843. 

An act to replace and repair certain State standards of 1844 
weights and measures which had been destroyed or injured by 
fire. Passed March 25, 1844. 

An act to compel the town of Ossian to pay certain moneys 1844 
ecLuitably due to the town of Burns. Passed April 5, 1844. 

An act to regulate the weight of sack salt. Passed April 1848 
5, 1848. 

An act in relation to weights and measures. Passed April 1851 
11, 1851. 

An act to amend the act entitled "An act in relation to 1854 
weights and measures," passed April 11, 1851. Passed April 
15, 1854. « 

NEW JERSEY. 

[A certified manuficripE copy, with the seal of the State attached, of "Aq act to eatabliah 
a uniform etandatd of weights and measures in this State,'' approved April 17, 1846, waa 
received from the Hoa. Thomas S. Allison, Secretary of State, with a letter, dated Trentoa, 
N. J., August 10, 1833. Manuaoript copies of acta passed in 1844 and 1846, were procured 
from the Congresaional and State Departmeot Ubrariea.] 

An act to establish a uniform standard of weights and meas- 1844 
ures in this State. Approved March 13, 1844. 

An act to establish a uniform standard of weights and meas- 1846 
ures in this State. Approved April 17, 1846. 

An act supplemental to the act entitled "An act to establish 1846 
a uniform standard of weights and measures in the State of 
New Jersey." Approved March 12, 1846, 

An act to establish a uniform standard of weights and meas- 1855 
ures. Approved April 17, 1846. (Revised Statutes, 1057.) 
Act of 1855. t Pam. Laws, 288. 

I'ENNSYLYANIA. 
[A manuacript copy of an act passed April 15, 1834, aad entitled "An act to fis the stand- 
arda and denomiuations of meaaurea and weights in the Commouwealth of Pennsyhania," was 
certified to, provided with the State seal, and sent to this office, by B. S. Gfoodrioh, Ebc[., 
Deputy Secretary of the Commoawealth, with a letter, dated Harrishurg, Pa., Septemheri 
19, 1853. Mauuacriptcop!eBofactapaBaedial818, "22, '37, '30, '38, '40,' 43, '44, '45, '46, '47 
'48, '49, '50, and '51, wore obtained from the libraries before mentioned.] 

An act establishing a standard weight for grain and foreign 1818 
^- '^ I March 10, 1818. 
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An act prescribing the duties of a sealer of dry measures of 1822 
the city and county of Philadelphia. Passed April 2, 1822. 

An act to regulate the inspection of flour in the borough of 1823 
York, and for other purposes. Passed April 12, 1823, 

An act CO ucerning weights and measures. Passed Febrnary 1827 
17, 1827. 

An act concerning weights and measures. Passed April 5, 1830 
1830. 

An act to fix the standards and denominations of measures 1834 
and weights in the commonwealth of Pennsylvania. Passed 
April 15, 1834. 

An act granting certain powers to the cities of Lancaster and 1838 , 
Philadelphia, and for other purposes. Passed April 16, 1838. 

An act supplementary to an act granting certain powers to 1840 
the cities of Lancaster and Philadelphia, and for other purposes. 
Passed March 11, 1840. 

An act to provide for the ordinary expenses of government, 1843 
and for other purposes. Passed September 29, 1843. 

An act authorizing the governor to appoint a scaler of weights 1 844 
and measures for the county of Wayne. Passed March 14, 
1844. 

An act authorizing the secretary of the commonwealth to 1845 
distribute copies of the standard weights and measures, and for 
the appointment of sealers. Passed April 15, 1845. 

An act to regulate the standard weight of Indian corn. 1845 
Passed Aprllie, 1845. 

A supplement to an act entitled " An act authorizing the 1846 
secretary of the commonwealth to distribute copies of the stand- 
ard weights and measures, and for the appointment of sealers.' ' 
Act of 2l8t April, 1846. 

An act to regulate the standard weight of charcoal. Passed 1847 
January 22, 1847. 

An act regulating the sale of corn meal in the counties of 1 848 
Bucks, Montgomery, Delaware, and the city and county of Phil- 
adelphia, and for other purposes. Act of 8th April, 1848. 

An act to establish a uniform standard for tie measure of 1849 
bituminous coal, and authorizing the appointment of a wood 
inspector for the borough of Lewistown. Act of 23d March, 
1849, 

An act supplementary to an act entitled "An act to establish 1850 
a uniform standard for the measure of bituminous coal, &c." 
Act of 6th April, 1850. 

An act authorizing the appointment of an auctioneer, or 1850 
auctioneers, in the borough of Easton, and relative to short 
measure and weight in the sale of dry goods, groceries, &c. 
Act of nth April, 1850, 

An' act to provide for the establishment of true meridian 1850 
lines, and of standard measure for surveyors' chains, and to 
regulate the practice of surveyors in the commonwealth. Act 
of 26th April, 1850. 
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An act changing the law in Tioga county relating to weights, 1851 
beams, and raeasuree, and for other purposes. Act of 3d April, 
185 1-. 

An act relating to the measurement of coal in Alleghany 1851 
county, and for other purposes. Act ot'12tli April, 1851. 
DELAWARE. 

[A letter ivas rccolved from Hon. Alfred P. Roblneon, eecretury of State, dated Guoige- 
town, Delaware, August 30, 1853, forwarding to this office a volume of laws. This volumer 
iiowevor, has not come to hand, nil inquiries concerning it having proved fruitless. All the 
laws regulating weights and measures in this State, and passed ssvorally in 1837, 1845, 1849, 
and 1853, were copied from the atatutea on file in the library of Congreas, or in tliatof the 
Stato Dcparlment.] 

An act fixing the standard of weights and measures, and 1837 
regulating the same within this State. Passed February 18, 
1837. 

A supplement to the act fixing the standard of weights and 1845 
measures, and regulating the same within this State. Passed 
February 14, 1845. 

A sapplcment to the act entitled "An act fixing the stand- 1849 
ard of weights and measures, and regulating the same within 
this State." Passed February 27, 1849. Revised Statutes, 
chapter 406. 

Of weights and measures. Adopted Fobuary, 1852, Re- 1852 
vised Statutes, chapter 66, 

An act regulating the weight of a bushel of wheat and Indian 1852 
corn. Adopted February, 1852, Revised Code, chapter 67. 

MARYLAND. 
[Professor Alesandec'a "Report on standard, of weight and measure," prepared by 
authority of the general nsBembly of the State, was leceived for examination from. Hon. 
John Ha,ndolph Quin, Secretary of State, witli letter djited Annapolis, Maryland, Sep- 
temlier 15, 1853. A copy of the lam on weights and measures, passed in I82S and 1838, 
as well as a (esohition of the eeesion of 1S43, "in relation to distiibtition of the United 
States sfandardB," were procured ftomthe above cited Ebrarles.] 

An act for regulating and inspecting weights and measures 1826 
used in this State. Passed March 8, 1826. Chapter 206. 

An act to regulate the gauging of casks and the inspection 1828 
of domestic distilled 2ic[uora in this State. Passed March 13, 
1828. Chapter 181. 

Resolution directing the distribution to the several counties 1842 
of this State of United States standard weights and measures. 
Resolution of the session of 1842, 



[A mBnueeript copy of oil the acts passed by the State of Virginia since the year 1819 was 
receiyed from Hon, George W. Munford, Secretary of the Commonwealth, with letter dat«d 
Eichmond, \~irginia, Anguat 19, 1853 ] 

An act providing for the preservation and use of the 1847 
standard weights and measures received from the general gov- 
ernment. Passed March 19, 1847. 
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Of weights and measures. Code of Virginia, chapter 89. 

An act authorizing the governor, and superintendent of 1851 
weights and measures to contract for, and have manufactured, 
copies of the standard weights and measures for distribution to 
the several counties and corporations within the State, and for 
other purposes, in relation to weights and measures. Passed 
March 35, 1851. Chapter 14. 

An act concerning the salaries of certain officers of gov- 1852 
ernment, compensation of the members and officers of the 

feneral assembly, mileage, and other allowances. Passed 
une5, 1852. Chapter 23._ 

An act increasing the fees of the sealer of weights and 3853 
measures for the citj of Richmond. Passed January 12, 1853. 

NORTH CAROLINA. 

[FroLQ rhia Stace was I'eceived a manuscript copy of all tbe laws now in force, copied [yova 
tie Eetiaed Statutes, chapters 40, 55, and 130,] 

An act concerning weights and measures. Chapter 120, 
Revised Statutes of North Carolina. 

Acts of assembly in relation to weights and measures, passed 183S 
in 1838, 1839. Chapter 40, Revised Statutes. 

Acts of assembly, 1842, 1843, amending acts of 1838, 1839, 1842 
in relation to weights and measures. Chapter 55, Revised 
Statutes. 

An act concerning weights and measures. Chapter 117, 
Revised Code of ISorth Carolina.* 

SOUTH CAROLINA. 

[A copy of a report and resolutions, propofiod by the committee on agrieultnre and internal 
improTements, and adopted by the legislature of the State in 1845, was prepared at the es- 
peoee of tMs office, certified to and forwarded by W. P. Arthur, oarj,, ILbrariao, with a letter 
dated Colnmbia, South Carolina, November 14, 1853. An act to provifla weights and mea- 
Buree in each district, passed la 1340, and a resolntion retittiring the governor to furnish 
duplicates of the United States standards to the clerks of the flevernl court?, were copied 
from tbe libraries of Congress and the State Department.] 

An act to provide weights and measures in each district. 1840 
Passed December 8, 1840. 

Resolution requesting the governor to have constructed du- 1845 
plicates of the weights and measures furnished to the State by 
the federal government, and to have such duplicates sent to the 
clerks of the courts throughout the State. 

Report of the committee on agriculture and internal improve- 1845 
mentSj to whom it was referred to inq^uire and report as to the 
propriety of designating a person to receive, and a place to de- 
posit, a large balance to be furnished to this State under an act 
of Congress. 

* Certified copy sealed September 3, 1856. 
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Eesolutions proposed by the committee on agriculture and 1845 
internal improvements, requiring the governor to receive, on 
the part of the State, the large United States balances for the 
adjustment of weights and measures, and that he cause to be 
fitted up at Columbia a suitable building for their use and pre- 
servation. Agreed to in the Senate December 5, 1845, and in 
the House of Eeprescntatives December 15, 1845. 

An act to provide for the measuring of timber in the city of 1853 
Charleston, and to create the office of inspector and surveyor 
thereof. Passed December 20, 1853.* 

An act to amend the law in relation to weights and measures. 1853 
Passed December 20, 1853.* 

GEORGIA. 

[A bouud TOlume, containing a digest of tlie laws of tiie State, waa received from tlie 
executive, tbroagl) W. W. Fajue, esq,, y/'ith letter dated MiUedgeville, Georgia, August II, 
1853.] 

An act to regulate weights and measures in this State, Ap- 1803 
proved December 10, 1803. Vol. II, 134. 

An act to regulate the weighing of cotton and other com- 1806 
modities in this State. Approved December 8, 1806. Vol. II, 
346. 

An act to regulate the manner of weighing with scales or 1815 
steelyards throughout the State of G-eorgia. Approved Decem- 
ber 16, 1815. Vol. Ill, 1,076. 

An act to amend an act passed December 10, 1803, entitled 1839 
"An act to regulate weights and measures in this State." As- 
sented to December 23, 1839. Pam. 224. 

An act to abolish the allowance of tare or gross weight on 1847 
bales of unmanufactured cotton. Approved December 10, 
1847. Pam. 294. 

An act to alter an act to amend an act to regulate the weigh- 1856 
ing of cotton and other commodities, approved February 7, 
1854, and for other purposes. Approved March 3, 1856. 

ALA.BA.MA. 
[Tlii-ee volumes of alatutea were received froui Uio governor of the State.] 
Weights and measures. Acts of 1828. 1828 

Acts in relation to weights and measures. Chapter 7. Ee- 1852 
vised Statutes brought down- to 1852, 

An act to provide for the preservation of the balances intended 1852 
for the adjustment of standard weights and measures, S"o 25. 
Approved February 9, 1852. 

MISSISSIPPI. 
[Copies of the laws enacted by the State were procured from tfae statute booka on tile in 
the departmenc libraries.] 

An act concerning weights and measures. Approved Decern- 1815 
ber 23, 1815. 

• Certified oopiea eealed Jbne 23, 1856. 
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An act to furniali a nniform standard of weights and mea- 1846 
Bures to the several counties of tlie State of Mississippi. Ap- 
proved March 4, 1846. Chapter 42. 

An act to amend the laws in regard to weights and measures. 1852 
Approved January 31, 1853, 

LOUISIANA. 

[By direction of Ma iLXcellency P. 0. HeberC, Governor of Louisiana, this office waa fur- 
Diahed Ijy lis private aecretaiy, Thomaa B. R, Hatcli, esq., witli a copy of tlie only law now in 
force in the State oq weighta and tueasurea, passed in 1846, with a letter dated Baton Rouge, 
Louisiana, Octolier 3, 1853. Copies of acta passed previous to 1850 were obtained from tlie 
Congressional library. ] 

An act to estahlish a uniform standard of weights and mea- 1814 
sures within this State. Approved Decemher 21, 1814. 

An act supplementary to an act entitled "An act to establish 1824 
auniform standard of weights and measures vrithin this State," 
approved December 21, 1814. Approved February 28, 1824. 

An act to provide forthe appointmentof inspectors of weights 1846 
and measures, to define their duties, and for other purposes. 
Approved June 1, 1846. 

TEXiS. 

[A certified mannaeript copy of the only iegjalativo ousetoiont of this State, consisting of 

an act approTed May 7, 1846, autboriziag the governor to have eopiea of the United StBtss 

standarda made and distributed to the several conntiea, H'aa received from the Secretary of 

State, Hon. Thomas H. Duvall, with hia letter dated Austin, Texas, August 20, 1853.] 

An act to authorize the governor to procure, and have copied 1846 
for the benefit of the several counties of this State, a full set of 
weights and measures in conformity to the standard now used 
and adopted by the government of the United States, and pro- 
viding for the distribution of the same. Approved May ", 
1846. 



[Received from Hou, WilSiamTievitt, Secretarj- of State, witii letter dated Columbus' 
Ohio, August 13, 2853, a certified manuBcript copy mth the seal of the State attached, 
of all the laws or the suhject of weights and meaaures passed by the State.] 

An act regulating weights and measures. Passed March 5, 1835 
1835. 

An act to amend the act entitled "An act regulating weights 1844 
and measures," passed March 5, 1835. Passed February 3, 
1844. 

An act to provide for a uniform standard of weights and 1846 
measures. Passed February 21, 1846. 

An act to amend an act entitled "An act to provide for a 1847 
uniform standard of weights and measures," passed Februarv 
21, 1846. Passed_ February 8, 1847. 

An act to estahlish the standard measure of stone coal, coke, 1848 
and unslacked lime. Passed February 14, 1848. 
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An act to amend the " Act to provide for a uniform standard 
of weighta and measures," passed February 21, 1846, Passed 
February 24, 1848. 

An act to amend an act entitled "An act to provide for a 
uniform standard of weights and measures," passed February 
21, 1846; passed February 8, 1847. Passed February 25, 
1848. 

An act supplementary to "An act to provide for a uniform 
standard of weights and measures," passed February 21, 184C. 
Passed March 23, 1850. 



[A Toliimeof laws, containiDg the revised statutes adopted Bt the last session of the legislature, 
was sent to this office by Governor L.W- Powell, with a letter from Ma excellency, dated 
Frankfort, Kentucky, September 19, 1853.] 

An act to provide a standard of weights and measures for the 1839 
several counties of this State, Approved February 1, 1839, 
Chapter 1,093. 

Weights and measures, chapter 34. 

TENNESSEE. 

[A copy of the only aet passed by the State on the subject of weights and measures, as 
(!:ii'Iy as 1803, was obtained from tbe Eevised Statutes on file in the State Department "| 

Acts in relation to weights and measures. Chapter 11, 1803 
1803, 

An act repealing the thirteenth section of an actpassed 1779, 1831 
Chapter 10, Passed December 15, 1831, Chapter 110. 

An act to regulate weights and measures, Passed March 1, 1856 
1856.* 

INDIANA. 

[Two volumes of the laws of the State, containing all the enactiuents on weights and 
measures, were transmitted by Hon. N. Hayden, Secretary of State, with letter dated In- 
dianapolis, August 8, 1853.] 

An act regulating weights and measures. Approved Janu- 1818 
ary 21, 1818. Chapter 110. 

An act prescribing a uniform mode of ascertaining by weight 1845 
the quantity of the different kinds of grain that shall pass for 
a standard bushel in this State. Approved January 13, 1845. 
Chapter 53. 

An act for the regulation of weights and measures, Ap- 1852 
proved June 9, 1852. Chapter 117. 

An act to amend section 3 of an act entitled "An act for the 1853 
regulation of weights and measures," approved June 9, 1852, 
Approved March 1, 1853. 

An act to amend section 3 of an act entitled "An act for the 1855 
regulation of weights and measures," approved June 9, 1852. 
Approved February 28, 1855. t 
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ILLINOIS. 

[A maouscript oopj' of rho existing laws ou weights and measures was reoeivod, with the 
seal of the State attached, and certiGeate hjiiie Seerotarj' of State, Hod. Alexander Starne. 
Copies of eUiei' acts, passed since 1819, but not in force at the pi'eeent time, were obtained 
from the Congreeaianal and State Department libraries.] 

An act regulating weights and. measures. Approved March 1819 
22, 1819. 

An act to regulate weights and measures. Approved March 1843 
4, 1843. 

Weights and measures. Approved March 3, 1845. Chap- 1845 
ter 108. 

An act prescribing the standard weight of a busliel of In- 1851 
dian corn. Approved February 15, 1851. 

An act prescribing the standard weight of a bushel of castor 1851 
beans. Approved February 17, 1851, 

An act regulating the standard weight of a bushel of iield 1853 
beans, castor beans, clover seed, flax seed, timothy, hemp seed, 
and stone coal. Approved ^February 10, 1853. 

An act to amend an act concerning weights and measures. 1855 
Approved February 14, 1855.* 

MISSOURI. 

[A -volume of the laws of the State was received with a letter dated Jefiersoo City, Mo.. 
November 1], 1853, from Hon. John M. Eichardaon, Secretary of State.] 

An act regulating weights and measures. Passed July 28, 1813 
1813. 

An act regulating and establishing weights and measures. 1824 
Approved December 18, 1824. 

An act to regulate weights and measures. Approved De- 1834 
cember 8, 1834. 

An act to regulate the weight of hemp. Approved Febru- 1841 
ary 13, 1841. 

Joint resolution respecting weights and measures. Approved 1843 
February 22, 1843. 

An act to regulate weights and measures. Approved March 1845 
IT, 1845. Chapter 184, Revised Statutes. 

An act to regulate weights and measures. Approved No- 1855 
" r 27, 1855. t 



[A printed oop; of the digest of the lans of Arkausas, coutuaing all the law on weights 
and measures, waa forwarded from Uttle Rock, Arkansaa, October 10, 1853, with letter oi 
that date, by Hon. D, B. Gteen, Secretary of State.] 

" Weights and measures : Laws in relation to weights and 1838 
measures passed l^y the State of Arltansas, chapter 168, Eevised 
Statutes. Approved February 12, 1838. In force by procla- 
mation of governor March 20, 1839. 
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michigan. 

[A mauuscvipt copy waa received of chapter 31 of tlie Kevised Statatea of Mieliigao, being 
au act on weiglite and measures, approved May 18,1816. The seal of the Slate was attached, 
and tie copy certified to 'by Rod, R. GibeoD, esq , deputy Secretary of State. A copy of an 
act on the earae subject, approved April 12, 1!^7, was obtained from the State Department 
library. ] 

An act to regulate weights and measures. Approved April 1827 
12, 1827. 

Of weights and measurea. Approved May 18, 1846. Re- 1841; 
vised Statutes of Michigan, chapter 31. 

WISCONSIN, 
[A certified manuBciipt copy of an act on meighte and meHSuree, taien from the Kevised 
atalutee of 1849, title 12, chapter 42, was received fram Hon. Charles D. Robinson, Secre- 
tary of State, Kitb hia letter, dated Madison, Wisoonain. August IS, 3853 Extracts from 
the revised statutes of 163!' were procured by the office from the laws on file in the State 
Department.] 

An act to regulate weights and measures. Froro Revised 18S9 
Statutes of 1839. 

Of -weights and measures. Title 12, ehapter 42, of Revised 1849 
Statutes of 1849. 

An act to provide for the receiving and safe keeping of the 1852 
set of standard weights and measures, and to appropriate 
money to defray expenses. Approved April 17, 1852 ; chap- 
ter 404, Revised Statutes. 

An act to regulate the weight and measure of flax seed, 1854 
timothy seed, and potatoes. Approved March 25, 1854. 



[A leaf from theCodeof State Laws was received, containing all the law relating to weights 
and meaaurea in force in the State, aa certified t« by Hon. George W. MeCleary, Secretary 
of State.] 

"Weights and measures. Title 13. Regulations pei-taiQitig to trade. 
Chapter 56 of the Revised Code of Iowa, 



[A letter waa recciced from Charles H. Hempstead, esq., private aeerelary to Govornoi- 
Bigler, dated Octuber 26, 1853, enclosing a raanuFcript copy of ali the laws of California od 
WBighta, meaBures, aad gauging,] 

An act to establish a standard of weights and measures. 1850 
Passed March 30, 1850. 

An act to provide for the appointment of a ganger for the 1852 
port of San Francisco. Approved May 3, 1852. 

An act entitled " An act to amend an act to estahlisK a 1853 
standard oi' weights and measures, passed March 30, 1850," 
Approved April 30, 1853. 
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MINNESOTA TERRITORY. 

[A copy of chapter 5S of the Lan's of the T«critory on weiyhte mid. measures was obtained 
from the Congressional llbrarj.] 

An act to regulate weights and measures. Passed in 1849 ; 1849 
chapter 58, 

Law legulating weights and measure.?, i^'rom the Revised 1851 
Statutes passed 1851.* 

Note. — Ail the copies of laws obtained from the TuluMPa on file in the libi'aries of Con 
greas iind the Slate Department have been at the expease of tbis office, 

TERRITORY OF KEW MEXICO. 

Au act relative to weights and measures. Passed by the legis- 1852 
lative assembly of the Territory of New Mexico January 12, 
1852.t 

An act relative to weights and measures. Passed February 1853 
8, 1853. t 

TERRITOKT OF WASHINGTON. 

An act relative to weights and measures. J 



APPENDIX No. 13. 

Letter of E. R. Potter, esq. , of Providence, Wwde Island, giving a 
brief account of the legislation of that State prior to 1819. 

Office of Commissioned of Public Scnoois, 

Providence, B. I., November 14, 1853. 

Sir: The governor referred to me your letter requesting informa- 
tion as to the laws of the State of Rhode Island upon the subject of 
weights and measures and gauging since 1819. Herewith I send 
copies of all oi' them. 

As Mr. Adams' report on weights and measures contains no in- 
formation as to the laws of Rhode Island upon these subjects, the 
following memoranda may be interesting : 

In the code of laws of 1647 it is enacted that ' ' the measure shall be 
one and the weight one throughout the whole colony, and that every 
town shall have a common balance and weights and a common mea- 
sure that every person may measure and weigh thereat, 12 H. T, 5, 
see 9. H. S, 26; and that every town be careful in the observance 
thereof. Furthermore it is agreed that whosoever sliall use false 
weights and measures which are not according to the standard shall 
forfeitj &c., &c,, 1 H, 7, 4," The references are intended to refer to 
the statutes of England. 

" CertiSed copj sealed October 7, 1656. 
t Certified copies sealed Sovembar 28, 1^6. 
X Certified copj sealed Deosmber 17, 1856, 
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By an act of March 1, 1663, it wae enacted that a general sealer, 
i&c, should be annually chosen, who should procure, at the colony's 
charge, a half bushel, peck, half-pect, ale quart, wine quart, wine 
pint, wine half pint, a yard and weights, which shall he according to 
the standard of bis Majesty's exchequer in the kingdom of England. 
Towns were also to procure suitable standards. 

An act was passed May, 1698, providing penalties on such towns 
as did not procure standards and have them sealed by the general 
sealer. 

In February, 1728, the act of 1663 was substantially re-enacted. 

By act of June, 1731, the assize of barrels was fixed at thirty-one 
gallons and a half. 

The digest of 1767 contains an act fixing the measure of fire-wood 
the same as at present. 

By an act of June, 1751, re-enacted in 1767, the subject of gauging 
was regulated. It was to be done " by Gunfcer," And by the act 
of 1767 the rule for finding the mean diameter is established "by 
multiplying the difference between the head and bung diameter with 
0,65, and adding the product to the head diameter, or, which is the 
same otherwise expressed, by adding sixth-tenths and a half of the 
difference between the bung and head to the diameter at the head." 

By an act of October, 1784, it is recited that Indian meal has been 
heretofore sold at fifty pounds to a bushel, and it is ordered to he 
sold hereafter at fifty-four pounds. Be-enacted in 1798. 

The laws regulating the assize of lime casks and beef barrels I 
have passed over. There are among the anfcient laws some regulating 
■the assize of bread. 

Very respectfully, your obedient servant, 

E. R. POTTER. 

Professor A. D. Bache. 

Svperinkndent of Weightt: and Measures. 
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APPENDIX No. 15. 



Circular to the Ministers of the United States to Ungla/nd, Frtmce, 
the ^Netherlands, Prussia, and Belgium, ashing for information in 
regard to the methods of gauging officially practiced in those countries, 
and correspondence in relation thereto. 

Office of Weights and Measures, 
Washington, Februo,ry ^, 1851, 

Sir : It has been rendered my duty, by the Secretary of the Treas- 
ury of the United States, to prepare a report as a preliminary step to 
the introduction of a uniform system of gauging in the custom-houses 
of the United States, To render the report thorough, it is necessary 
to give a sketch of the history of the art, to give an account of the dif- 
ferent processes ■which have been naed, and are now in use in foreign 
governments, and the scientific bases upon which they are founded. 
As the readiest and most effective mode of acquiring the requisite in- 
formation, I have thought it best to apply to the representatives of the 
United States at the different European courts, and through them to 
the authorities having the system of gauging under their control. 

I would be much obliged to you if you will procure and forward, ad- 
dressed to the Superintendent of Weights and Measures, at Washing- 
ton city, at your earliest convenience, and by the speediest conveyance, 
copies of such laws and regulations in relation to the measurement of 
the capacity of casks, and the determination of their contents, as may 
be now in force in the government to which you are a representative, 
together with descriptions of the processes which have been and are 
now used, and whatever books and instruments are used by the 
gangers employed by the government 

Any other information which it may be in your power to procure 
in relation to the matter would be most thankfully received. The 
Treasury Department has authorized a reasonable expenditure for the 
object, and payments not exceeding fifty dollars made for books or 
instruments will be refunded. 

Very respectfully, yours, &c., 

A. D. BACHE, 
Superintendent Weights and 3feasures. 

Hon. Abbott Lawrbhce, London, England. 

Hon. William C. Eiv^, Paris, Framce, 

Hon. Geosge FoiBOM, Hague, NetherUmds. 

Hon, D, D. Baenaed, BerUn, Prussia. 

Hon. T. Q-. Olbmson, Brussels Belgium. 
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APPENDIX No. 15. (1.) 



Papers received from the Hon. AbhoU Lawrence, United States minister 
at London: 1. Letter of Thomas Memanter, esq., of the hoard of cus- 
toms, London; 2. Mermrandwm by B, Troughton, esq., chief officer of 
' of the customs. 



Board or Customs, 
London, March 26, 1851. 

Dear Sir : I eoclose a memorandum by the chief ofSeer of the 
gauging department ia the ciistoma which will afford some infor- 
mation to Mr. Lawrence in reply to his enquiry. I send aUo a copy 
of the instructions placed in the hands of our gauging of&cers on their 
appointment, Mr. Troughton refers to a work, " Symond'a Practical 
Granger," which Mr. Lawrence will be able to procure, and he can 
alao obtain a set of gauging instruments if he desires it. 

But as gauging is an art as well as a science, the mysteries thereof 
cart only be learned by practical experience, and I can only offer, if 
Mr. Lawrence should thmk it worth while to direct one of his officers 
to come over from the United States to London, to have him placed 
under instructions, and formally instructed in the mode adopted in 
this department for ascertaining and recording the quantities of casks 
and the strength of spirits liable to duty. 

I am yours, very faithfully, 

THOS. MEMANTEPv. 

"W", H. Stephbsson, Esq. 

The present English gallon is fixed by act of Parliament to be equal 
in bulk to 10 lbs, of distilled water at 62'-' Eah., and contains 
277, 2T4 cubic inches, (353.03 cylindrical inches.) 

Our method of ascertaining the capacity of a cask by gauging, 
founded upon this data, ia, first to reduce it to a cylinder, by finding 
the difference between the head and the bung diameters, which differ- 
ence is multiplied by 0.7, upon the principle that a spheroid occupies 
two-thirds of its surrounding square, and that product, added to the 
head diameter, gives the mean diameter of a cylinder of the same 
capacity as the cask. The square of this mean diameter multiplied 
by the length of the cask, and the product divided by the circular 
divisor 353.03, gives the capacity, or full contents in gallons. 

To ascertain the dimensions, we make use of rules or gauging in- 
struments, viz : the long callipers, to find the internal length of the 
cask ; the cross callipers, to find the internal horizontal diameter ; 
the bung-rod, to find the perpendicular diameter ; and the head rod, 
to find the diameter of the two heads. The last rule is also made use 
of to reduce the cask to a cylinder, and to find its full and ullage con- 
tents ; and prevents the necessity of working them out by figures. 

The first operation in gauging is to take the diameter of the two 
heads with the slide on the head rod, and the mean of the two is 
marked down as the head diameter. The bung diameter is next ascer- 
tained by taking the mean of the horizontal and perpendicular diame- 
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ter for the true bung diameter, and the length is then taken and 
marked down. These three dimensions — length, head, and bung 
diameters — being thus found, the reduction of the cask and the cast- 
ing out of its capacity by the head rod are the next operations. 

Upon the upper part of the face of the head rod is inscribed a Coun- 
ter logarithmic line ranging from 25 to 400, and upon the upper line 
of the slide is a corresponding line of square roots, commencing at 
18.79, which is termed the " gauge point," being the square root of 
the cylinder divisor 353.03, and implies that a cylindrical vessel one 
inch deep and 18.79 inches in diameter holds exactly one gallon, In 
the middle of the slide, to the left, is a line called the spheroid line, 
so divided as to take two-thirds of the difference between the head and 
bung diameters aa the mean difference. The bottom lines of the slide 
and face are lines of inches. 

The upright piece of brass upon the slide is to be placed to the head 
diameter, in the lower line of the rule ; and the number on the sphe- 
roid line directly over the bung diameter, also on the lower line, 
shows the number tjj be added to the head diameter for the mean 
diameter of the cylinder required. The gauge point on the slide is 
then to he placed to the length, upon the upper line of the rule, and 
upon the same line, directly over the mean diameter, on the top line 
of the slide, is the full contents or capacity of the cask in gallons and 
fractional parts of a gallon, which fractional parts of a gallon, by our 
regulation, are not carried to account. 

The spheroid line is calculated for the middle frustrum of the finest 
mathematical figure of an elliptical form, and, aa almost all casks 
vary from this both in figure and thickness, it is necessary to make 
allowances upon the length to meet the deviations from the spheroid ; 
otherwise, the result would be very erroneous, and, as no fixed rules 
or laws can be laid down for such allowances, the art of gauging is 
thereby rendered difficult, and can only be acquired by constant prac- 
tice and a perfect knowledge of the various forms of casks imported 
from different countries. It would therefore be advisable, to obtain 
a correct judgment in gauging, that a competent person should be 
placed in communication with our gangers, to he fully instructed in 
the use of the rules and the more abstruse parts of gauging, such as 
the method of ascertaining the mean bung and length dimensions, 
upon which accuracy so much depends. 

The nest process in gauging is to ascertain the ullage quantity in 
the cask. This is done by fixing the brass upon the bung rod to the 
mean or true bung diameter and dropping it perpendicularly into the 
bung-hole. The number of wet inches will be shown upon tlie rule 
when the perpendicular diameter exceeds the horizontal ; hut should 
it be the reverse, the same number of tenths of an inch must be added 
to the wet shown upon the rule as when added to the perpendicular 
diameter to make the mean bung diameter. Then upon the back of 
the head rod, which has three lines cut upon it : one on the top, 
marked A, and two on the side, marked B and C ; also upon the 
bottom of the rule ia a line, termed the segment line, lymg. The 
first three lines are a double range of a Gunter logarithmic line from 
1 to 100, 
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To cast the ullage, place the bung diameter on the lower line of the 
slide marked to the 100 on the segment line, and under the wet 
inches and tenths upon the bottom line of the elide will be given the 
segment for the same segment line. Place the segment number thus 
found upon the top line of the elide marked B to the 1,000 on the top 
line of the rule marked A, and under the full contents of the cask, on 
the same line, will be given the ullage (juantity required on the line B. 

The duty upon'spinta is charged at proof, which is fixed, by act of 
Parliament, to be of the specific gravityof 92.30at 57° Fah,, or twelve 
thirteenth parts in weight of an equal bulk of distilled water at that 
temperature. The actual strength of spirits is ascertained by an in- 
strument termed Sike'e hydrometer, which consists of a float and nine 
weights, giving a range of strengths from TO per cent, over proof to 
water, and subdividing it into 500 equal parts ; a thermometer, and 
a table book of concentrated strengths calculated from 30° to 80° of 
temperature. 

Gauging being an art, there are no custom laws regulating it 
except the two acts before mentioned fixing the size of the gallon and 
the specific gravity of proof spirit, and also an act prohibiting the 
importation of spirits in casks of less capacity than twenty gallons. 

The gauging rules and spirit hydrometer can be had of Messrs. 
Dring & I'age, who make for the customs ; or of most other opti- 
cians ; and the last edition of W. Symond's Practical G-auger is a 
very useful book upon the subject. 

B. TEOUGHTON, Inspr. 

Customs, March 4, 1851, 

London, 

Note. — With the above papers came a set of gauging instruments, 
described above ; a copy of the " Excise Officer's Manual ;" a copy of 
"Instructions for the Gangers;" "Directions for Gauging and 
Tabulating Distilling Utensils;" "An act for ascertaining and 
establishing uniformity of weights and measures, 17th June, 1824 ;" 
" Tableof the areas of circles in imperial gallons to all diameters," &e.; 
and an octavo volume of Laws Regulating the Excise, 



APPENDIX No. 15. (2.) 

1 the Son. G&yrge Folsom, Oliarge d' Affaires at the 
J one to him/rom M. Van Boi'p, Minister of Finance 
of the Netherlands. 

Legation or the United States to the Netherlands, 

The Eagm, June 24, 1851. 

Sir: I had the honor to recieve your letter of February 7th last, 

requesting me to make inquiries relative to the system of gauging 

practised here. Having taken an early opportunity to converse with 

the minister of finances on the subject, to facilitate the matter, I 
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obtained permission to address him directly by letter, instead of using 
the customary mode of employing the mediation of the minister of 
foreign affairs. But, after all, I fear you will think there baa been 
nnnecessary delay, as I have not received until now an answer to my 
letter, which was chiefly a transcript of yours to rae. The truth is, 
as the minister of finances acknowledged to me a few days ago, this 
government has no systematic mode of gauging, each of the gangers 
having Ms own process of arriving at the desired result ; based, how- 
ever, as you will perceive from the minister's letter, on mathematical 
principles. 

The instruments received are two areometers and a still gauge, or 
scale, which I must forward by a sailing vessel from Rotterdam, as it 
would be difficult to pass them through the English custom-bouse. 
The letter I forward with this as received, preserving a copy. If I 
can do anytliing more to promote your views please inform me. 

Very respectfully, your obedient servant, 

&E0. FOLSOM. 

A. D. Bache, Esq., 

Superintendent of Weights and Measures. 



Trandaiion of letter to Hon. 0. Folsorii. 

The Hague, Jnne 19, 1851. 

Sir : I have bad the honor, M. Charge d' Affaires, to receive your 
letter of the 27tb of March last, in which you request of me certain 
information relative to the gauging of casks, &c., in the Netherlands. 

This sort of gauging has always been considered as an object suffici- 
ently important to merit the attention of government, but at the same 
time it has been shown that it was very difGcuU, not to say impossible, 
to prescribe general instructions for its guidance. A provisional instruc- 
tion was issued on March 15, 1806, compiled from the work of Pro- 
fessor Lulofa, but which cannot be applied to all kinds of casks ap- 
pertaining to commerce ; besides, by the introduction of the metrical 
system of weights and measures which is now in use in this kingdom, 
this provisional instruction has become altogether without object. 

The difficulty of comprising in a general instruction the mode of 
gauging all the casks and barrels which present themselves in com- 
merce, and the different sorts of gaugere which would be necessary, 
has resulted in this that, since 1812, all that relates to this part of the 
public business has been entrusted to special employees named gangers, 
who, before obtaining their commission, undergo a scientific examina- 
tion, in order to prove their knowledge of arithmetic including alge- 
bra and mathematics, and their skill in using all kinds of gauges ; 
besides, they have to possess some slight accLuaintance with physics. 
Thus having the necessary scientific knowledge, they seize the practice 
quite readily of obtaining by means of a gauge the capacity of casks 
both regular and iirregular. 
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To prove the degree of density of liquids, two kinds of areometers 
are used, one of wfiicli is for liquids lighter than water, and the other 
for liquids heavier, 

I do not consider it necessary here to enter into much detail in rela- 
tion to the manner in which these areometers are constructed. Suffice 
it to say, that the one for liquids lighter than water is hased upon the 
number 144, which is divided into degrees from 0° to 36°. 0° is the 
Bpecific weight of distilled water at the temperature of 55° Farenheit, 
and 36° that of pure alcohol. These degrees may be readily reduced 
to specific weights by calculation. 

I should here add, that these areometers are constructed in such a 
manner that the thermometer is attached to them ; and the adminis- 
tration has caused tables to he prepared indicating the influence which 
the difference of the degree of heat has upon the degree of immersion 
of the areometer. The scale of the areometer is divided into 200 de- 
grees, the areometer marking 100 degrees at a temperature of 65° 
Fahrenheit, which indicates that in the liquid, distilled water and pure 
alcohol are found in equal parts. 

The areometer for liquids heavier, as syrup, &c., is based upon the 
number 100, hut the calculations are the same. 

You will find herewith a gauge of the mode which the employes 
of the administration use generally, also a sample of each kind of 
areometer above referred to. 

Please accept, M. OhargS d'affaires, the assurance of my very distin- 
guished consideration. 

VAN BOEP. 
The Minister of Finance. 



APPENDIX No. 15. (3.) 



received from the government of Prussia, comprising a transla- 
tion of the offioial instructions for gauging casks, by M. Van Dilesberg, 
Minister of Finance, with t(Me. 

Translation of instructions for gauging casks. 

§ 1. When the ganging officers are requested to gauge casks intended 
for wine, alcohol, heer, vinegar, or other liquids, their capacity is to 
be determined in all cases by the weight of the quantity of water that 
will fill them : for this purpose the following process is to he observed. 

§2. Only such casks are admitted to be gauged, as are irreproachable 
in solidity of construction, well hooped, and clean of every foreign 
matter inside. The gauging officers have to examine into this care- 
ftilly, and refuse all casks not fulfilling these requisitions. 

§3. For filling, ordinary river, pond, or well water is to be used ; 
the weight of the water is found by determining the weight of the 
empty cask, also when it is fall, subtracting the first weight from the 
The filled cask must not be weighed until the water has been 
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in it at least two hours. Immediately before proceeding to take tlie 
weight, the ganger must ascertain whether the cask ia completely- 
filled; should this not be the case, the necessary quantity of water 
must be added. Directly after taking the weight of the full cast, the 
temperature of the water by Reaumur's scale is to be determined and 
noted. It Buffices to ascertain the weight of the filled vessel to the 
eighth of a pound, if it contain less than 100 quarts, and within a 
fourth of a pound if more. (Compare §4.) 

§ 4, From the weight of the water filling the vessel to be gauged, 
its contents in quarts is next computed by means of the subjoined table, 
in the arrangement and use of which the following has to be observed. 

In order to avoid filling with distilled water, upon which are based 
the legal weight, and its reduction to cubic inches, the mean specific 

fravity of river and pond water, as well as of common well water, 
ave been determined by careful experiments, in which the changes of 
temperature were taken into consideration. A table is subjoined, giv- 
ing the data for both kinds of water, and at the various temperatures 
from 0° to 25°, Reaumur. 

Column A gives the weight of a quart of water weighed in the open 
air. 

Column B, the cubic contents of a pound of water expressed in frac- 
tions of a quart, 

When the weight of water filling a cask to be gauged has been found, 
and the degree of temperature, Reaumur, the volume of the cask's 
contents in quarts is found by means of the number corresponding to 
the degree of temperature in the proper column of the table, accord- 

5 as river or well water has been used — dividing the number given 
column A, by the weight of the water, or multiplying the number 
n column B by the same weight. The fractions of quarts are only 
considered for vessels of less than 100 quarts ; for larger ones they 
may be neglected when they amount to only one half-quart or less ; 
they are reckoned for tbe whole quart when more than half. 

The following is an example of the computation. Suppose a vessel 
to have been weighed when filled with water at 10° Reaumur, and the 
weight of the water to have been found = 496.75 lbs; the table gives 
for well water opposite to 10° Reaumur, in column A, the number 
2.4457, and in column B, 0,4089. The first makes tbe capacity of the 

49675 
caks=2^7g^=203.il quarts; tbe second, 4.9675 X 4089 =: 203.12 

quatrs. Neglecting the fraction after the decimal point, as it is smaller 
than 0,5, the capacity by both methods of calculation is to be set down 
as 203 quarts. 

§ 5. The capacity in quarts found by the preceding method is to be 
branded in legible figures upon the head of the cask gauged, also the 
mark of the gauging officer, with the name of the place, and the year, 
and a voucher in the prescribed form ia to be delivered to the officer 



who ordered the gauging, 
'B-ERLm,April 3, 1847 



VON DUESBERG, 

Minister of Finance. 
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Talk to dekrtnms the wpcmUy of costs in qiiarls by mmm of llic wdgki of mater fiUing iheni at difereat 
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KiYer ov pond water. 


Well water. 


Fahr. 
Temp. 


Reaumui 
Temp. 


A. 
Weight of 1 
qrt. water 
iu air. 


B. 
Cubic con. 
tentaofllb. 


Fair. 
Temp. 


Eeaamur 
Temp. 


A. 
Weight of 1 

ia air. 


B, 
Cubic con- 
teats of lib. 


32. 00 
31.35 
36.50 

38. 7S 
41.00 
43. Sfi 
45.50 
47.75 
50.00 
52.25 
54.50 
58.76 
59.00 
61.35 
63.50 
65.75 
OS. 00 
70.25 
72.50 
71.75 
77.00 
79.25 
81.50 
83.75 
S6, 00 
88.25 


Degrees. 

1 
3 
3 

5 
S 

I 
10 

n 

13 
13 
14 
15 
16 
IT 
18 
19 
20 
21 
22 
33 
24 
35 


Frusma lbs. 
2. 4448 
449 
451 
452 
451 
450 
449 
448 
445 
443 
440 
436 
432 
438 
422 
117 
411 
406 
399 
392 
38* 
376 
368 
359 
350 
312 


frussiMi 5(s. 
0. 4090 
090 
090 
090 
090 
090 
090 
090 
091 
091 
093 
092 
093 
094 
095 
096 
097 
097 
099 
100 
101 
102 
104 
105 
107 
108 


flejros. 


Dwrem. 


I 
2 
3 

4 
6 
6 
7 
8 

a 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
23 
23 
21 
25 


Pnmanlbs. 
2. 4465 
466 
468 
469 
468 
468 
16S 
465 
463 

457 
464 
449 
445 
410 
434 
428 
423 
416 
409 
401 
393 
385 
376 
367 
359 


Pntsmn aU. 
0. 40S7 
087 
087 
087 
087 
08T 
087 
087 
0E8 
088 
089 
089 
090 
091 
093 
093 
094 
095 
096 
097 
098 
100 
101 
102 
104 
105 
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Letter of M, Moreau, Sub-director of International Exclianges, trans- 
mitting a complete collection of sta/ndard -weights and Tneaswres as a 
presei^from Prance to the United States. 

AoBKCE Cektrale Du systbmb »' Exchange iHiBRtfATroNAi, 

56 Rue db Clicht, Paris, April 20, 1852. 

Sie: I have the honor of informing your excellency, that I will 
forward to the President of the United States, by the steamer Hum- 
holt, on the 9th of Blay next, a complete 8et of standard weights and 
meaaures of France. 

This collection is presented by the minister of commerce of France, 
in the name of the government, to the government of the United 
States, in return for the splendid series of standard weights and meas- 
ures so generously voted by Congress by the bill dated June 30, 1848, 
to be presented through me to the French Republic. I need not say, 
sir, that the collection was received with the warmest feelings of 
brotherhood and gratitude. The precious instruments that I forward 
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to the president, are the best guarantee of the sympathy felt, in every 
moment, by France for the Unifcee! States, 

As illustrations of this collection, I have the honor of sending here- 
with to your excellency the report made to me on my request, by Mr. 
Sibermann, superintendent of the conservatory of arte and trades, 
to whom was entrusted the care and examination of the collection. 

In this report, M. Silbermann relates the experiments made by 
himself, upon the weights and measures presented by the United 
States, gives the historical account of the adoption by France of the 
metrical system, and explains, in their smallest details, all the stan- 
dards presented by France, 

He concludes by saying, that his earnest hope is to see the Amer- 
ican people adopt a system which will put an end to the troubles of 
commerce, and greatly co-operate to cement the bonds of fraternal 
feelings which have united for a long time our two respective coun- 
tries. 

Indeed, Mr. Secretary, I consider the reciprocal presentation of these 
two magnificent collections as the most glorious result of my sys- 
tem of international exchange. 

Before concluding, sir, allow me to offer anew to your excellency 
the expression of my gratitude for your constant kindness towards 
me, and to assure you, that I will always do everything in my 
power to prove myself worthy of the confidence the American people 
have deigned to place in the humble advocate of a great cause. 

Hoping, sir, that I have been agreeable to you, in fulfilling what I 
considered my duty, as agent of the United States, I have the honor 
to be, with great respect, sir, your excellency's most grateful and 
obedient servant, (for M, Vattemare, at present in Holland and 
Belgium,) 

MOEEAU, Suh-diredor. 

His Excellency, the Secketaky oe the Tkbastey 

of the United States . 



APPENDIX Ko. 17. 



Letter of M. Silbermann, svperintendent of the Conservatory of Arts 
and Trades of France, to M. Alex. Vattemare, agent of International 
Hxehanges, in relation to the standards of the United States and France. 

Paeis, March 6, 1852. 
Dear Me. Vattemare : In answer to your request relative to my 
opinion concerning the weights and measures, and the instruments of 
weighing and measuring, you have entrusted to me for the Conserva- 
tory of Arts and Trades, one of the results of the system of interna- 
tional exchanges, of which you are the founder, and which has led to 
the execution of weights and measures, destined to be presented through 
you to the government of the United States, in the name of France, 
I feel impelled to subjoin some information relating to them, in view 
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of the fact, that the greater part of them have for a long time been 
exhibited to the public in our gallery of weights and measures, side 
by aide with the splendid collection which you have presented to us. 

Iq the first place, I will communicate to you the opinion of connoie- 
seura, and I beg of you to believe that each instrument has been well 
examined and well appreciated. This opinion ia, that all these articles 
are of an irreproachable execution ; the two balances particularly are 
the object of universal admiration. Public opinion cannot go further. 
In testimony of the esteem in which I hold these balances, I cannot say 
more than that I used the small one to adjust the platinum kilo- 
gramme, which was exhibited at the "World's Fair, in London ; 
it is very delicate and especially most constant. I was able to 
make all my weighings with certainty to within half a milligramme. 
The form adopted for these balances is at once simple, well adapted 
to use, and distinguished by that taste which is only to be found 
in instruments made by master hands. These are justly to be termed 
instruments of precision. 

What I have just said with regard to the small balance I may 
repeat with still more propriety respecting the large one ; it is not 
ini'erior to the former in precision. In fact, I have tested it with 10 
kilogrammes in each scale, and it promptly indicates a difference of one 
half a milligramme between the two weights, that is to say, one unit 
in twenty millionSj in each scale. I have been obliged several times to 
repeat this experiment in the presence of incredulous persons, and it has 
always given the same result. What is most gratifying to me in the 
construction of these balances isthe system adopted in the United States, 
which consists in preventing the oscillation of the balance and causing 
it to cant as soon as the equilibrium is destroyed ; the weighings are 
effected very rapidly, and, as it has been seen, with as much precision as 
can be obtained with the most carefully made balances. For my part, 
I have ever regretted that all our balance makers have hitherto declined 
the adoption of this system. They assign, as the reason of this reluc- 
tance, that with an oseillatingbalaneetheycan replace the small weights 
by arcs of oscillation, which enables them to estimate much smaller 
fractions of the milligramme. As for myself, I am inclined to believe 
that as much precision may be arrived at in one system as in the other, 
and in that case there will be a great gain of time in the system of 
canting. Moreover, I know from experience what confidence is to 
be placed in weights estimated by arcs ; in spite of the utmost care, 
the above mentioned very small arcs are variable ; and while they 
flatter us with the hope that we have obtained tenths of a milligramme, 
they cause us to commit, unwittingly, errors of more than one or two 
milligrammes. 

I beg, however, to be permitted one observation, not upon the con- 
struction of these balances, but upon the manner of v^ghing in general. 
It is, that iu the comparisons of standards the beam ought not to be 
lowered in reloading ; the balance should remain fixed, the basin 
to be unloaded should be mechanically held in its position of equilib- 
rium, and the weights should be taken off and replaced without 
any shock ; then we are perfectly certain of an absolute regularity in 
the comparison. It is the method T employ in such cases. This re- 
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fularity depends upon the knife-edges experiencing no displacement 
etween the two weighings. Also, in order to use the method of the 
double weighings, or of Borda, in a simple manner, which allows me 
to control the reading of the weights, I proceed as follows : The basins 
are always loaded with the same weight, which is the largest unit that 
the balance will bear, say one kilogramme for balances of that capa- 
city, I commence by verifying the copper counterpoiae, which liolds 
in equUibrinm the standard kilogramme ; then replacing that stan- 
dard by the body to he weighed, and completing the equilibrium by 
marked weights taken from another kilogramme, very exact but sub- 
divided, there will remain out of the scale precisely the weights re- 
placed by the body to be weighed. I read them and have the weight 
of the body. On the other hand, if I subtract from one kilogramme 
the amount of the weights placed in the scale, I shall find the same 
weight again, if my readings have been faithful, if not, I am made 
aware of it in time, and I correct with accuracy. It is only from time 
to time that it is necessary to verify the exactness of the counter- 
weight, and in successive weighings. In this way the double do not 
require much more time than the single weighinga. 

I have been highly pleased with the form given in the United States 
to the small weights. To represent polygons with wire of a conve- 
nient size, and having a number of sides equal to the figure expressed 
by those weights in units, is a very happy idea, which secures from 
false readings ; we need no magnifying glass to distinguish a penta- 
gon, which signifies five, from a quadrilateral, which represents four, 
from a triangle, or three, from an angle V, the two legs of which 
indicate two, and finally, from the single straight wire, making the 
unit. This form will certainly be appreciated in France ; as for my- 
self, I will do everything in my power to have it adopted by law, 
instead of the ancient form, which is subject to many errors, known 
only to those who use it often. 

I have observed with pleasure even the hooks lined with buff to 
take up the weights without rubbing them ; and the pincers also, 
lined with the same material, to take up the troy weights, have been 
used by me to take up the platinum kilogramme during its adjust- 
ment. I consider all these minute precautions, as the true stamp of 
the scrupulous experimenter. 

As to the exactness of the weights and measures, what I have seen 
is to me a sure guaranty. 

One point more — I allude to the alloyage adopted in the United 
States, I shall do my utmost to cause the brass employed in France 
in the fabrication of weights and measures to he of the same standard 
as that in the United States, and free from all hammering or rehard- 
ening whatever, simply cast, and as uniformly as possible, so as to 
have, like theirs, the least differences in the density and expansion of 
materials used. This necessity has long been felt, but it has not yet 
been sanctioned by law, as has been done in respect to the alloy of 
tin and lead, which forms the measures for capacity of liquids, for the 
verification of which a hydrostatical balance has even been made, as 
you will perceive in the list of the French articles which will be 
remitted to you. 
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Looking at the yard standard, I was at first quite araazed ; it is 
divided in decimal parts. I thought I recognized decimeters and cen- 
timeters ; "but, unluckily, its total length is not quite that of the metre, 
it wants about eight centimeters and a half. Let Americana soon add 
them, and the two hemisplierea, after having wisely adopted the deci- 
mal system, will soon be possessed of the uniform metrical system. 
The people of the United States, in such a good course should not 
stop. Allow me to justify my hope, with the example given by France 
to the whole world. They should listen to the history of the past, 
and of the enormous sacrifices made by France to obtain this lau- 
dable end. 

The small degree of sympathy which existed formerly between the 
different States of the globe, the exclusiveness of each as regards 
all the rest, that unreflecting self-love which desires to command 
others, rather than accept their counsels, sacrificing even interest 
to vanity ; all these causes tended to make each people, cloistering 
themselves, nay, fencing themselves in, insist upon having their 
own peculiar weights and measures. They cared but little for 
the annoyances of commerce in international transactions that were 
little known, and in fact of small extent. But this extravagant 
fondness for self regulation was not confined to the larger States ; 
different provinces, even neighboring cities of the same nation were in 
perpetual rivalry with each other, and, whenever they could do so, 
assumed the power of nationalities, and decreed their own weights and 
measures. Wiiy, then, in such a state of things, should not each 
individual take the same liberty, and construct his measures in accor- 
dance with his own interest ? Imagine, if you can, the miereckon- 
ings experienced by commerce in such a relation of mutual inter- 
ests, and such a profusion of measures of every kind. In the adjustment 
of imposts, the same difficulties were experienced, and the custom- 
house, that vidette on all frontiers, must have had many confused 
pages of records previous to the comparison of the various measures 
after they had been determined and legalized by the difierent States. 

France, tired sooner than other nations of these divisions, which 
with her were even greater than elsewhere, formed at once a great 
resolution, the complete reformation of her weights and measures. 
This happened in 1790, at the very moment of her great political 
reformation. Accordingly, the constituent assembly, on the motion of 
Talleyrand, one of its members, ordered the Academy of Sciences to 
found a metrical system, based upon nature, and suitable for accep- 
tance by all nations. 

The academy fixed the unit at the millionth part of the quarter of 
the terrestrial meridian. 

It adopted a provisional metre, deduced from the measures of the 
meridian, which, long before, the geometer Lacaille had measured in 
Peru ; and, for greater certainty, ordered the measuring of the me- 
ridian passing through France, extending from Dunkirk to Barcelona, 
and which could be and was afterwards prolonged northward 
through England and Scotland, and from the Isle of Wight, south- 
ward, through Spain to the island of Formentara. This meridian 
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was not selected because it passed througli France, but because it 
■was iu Europe the longest meridian that could be choaen, not distant 
from Franco, and of which the two extremities might rest on the level 
of the sea. That gigantic work, accomplished in the midst of a rev- 
olutionary stoim, was not to be the selfish work of France ; such was 
not her desire. The provisional government invited foreign nations 
to co-operate in the definitive work by assembling a universal congress 
composed of the most illustrious learned men of each country. 

This commission of weights and measures comprised the following 
gentlemen, viz : 

BerthoUet, Borda, Brisson, Coulomb, Darcet, Delambre, Haiiy, 
Lagrange, Laplace, Lefevre-Grineau, Legendre, Mecbaiu, Monge 
Prony, and Vandermonde, members ot'the Institute of France ; iEnfe 
andVanSwinden, sent by the republic of the Netherlands ; DeBalbo, 
by Sardinia ; Bugge, by Denmark ; Ciscar and PedraySs, by Spain ; 
Fabbroni, by Tuscany ; Francbini, by the Roman republic ; Mae- 
cheroni, by the Cia-Alpine republic ; Multedo, by the Ligurian' re- 
public ; Trallfea, by fcbe Swiss confederation ; Vaasalli, by Piedmont ; 
Lenoir, a French artist, who executed the metre and the apparatus 
relating to it, and Portin, also a French artist, author of the kilo- 
gramme and its apparatus. 

Lavoisier, Tillet, and General Meunier, also took an active part in 
these operations, though unfortunately for but a short time. 

This illustrious commission received the work already accomplished, 
and, after minute verification and comment, deduced from it the new 
system, thanks to the untiring zeal of some of its members, such as 
Trall^s, and Lefevre-G-inean, who performed the whole of the experi- 
ments of precision, 

Tralles, as reporter of the commission, presented the platinum 
prototypes to the legislative body, after having presented them to the 
Institute of France, It is thns that under the shield of that most 
illustrious commission, and with the strongest sanction of tbe legis- 
lative body, the new system of weights and measures replaced the old 
uncertainties, and endowed the whole world with units suitable for 
the acceptaace of all civilized nations. 

That work, the fruit of the co-operation of all nations, will one 
day unite them all, as is well proved by the fact that this system^ is 
daily extending itself; for it has become law in Belgium, Spain, 
France, Cl-reece, Holland, Lombardy, Poland, and Switzerland. The 
ZoUverein has readjusted on it its common measures, ma.king its 
pound five hundred grammes, its foot three decimeters, and its q^uart 
one litre and a half. 

It has also been accepted on the other side of the Atlantic ; for it 
is law in Chili and Colombia, and has been lately promulgated in 
Mexico. 

How could it be otherwise? Did not America, by tbe measure 
of the meridian arc in Peru, furnish us with the length of the pro- 
visional metre, which, it is well known, does not differ, for the uses 
of civil life, from the definitive metre ? For the provisional metra 
deposited in our collection in the conservatory is really only one-hun- 
dredth of a millimetre larger than those admitted as definitive. We 
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may justly say, therefore, that it is in America where we have 
sought this measure of union. 

I am happy to be able thus to recall to mind the origin of the 
weights and measures, the list of which follows, that I may induce 
the people to whom they are presented to sidopt them in practice. 

The weights and measures, as well as the instruments of weighing, 
measuring, and stamping, which the government of the French re- 
public puts at your disposal to be presented in its name to the govern- 
of the United Htates, as a token of reciprocal sympathy, are the fol- 
lowing, viz ; 

One complete collection of the whole apparatus, weights, and mea- 
sures, composing in France the bureaus of verification of weights and 
measures, viz: 

MEASURES OF LENGTH. 

One brass metre, graduated in its whole length, used as a stanilard. 

One wooden metre, bound with iron at its two ends. 

One double decimetre. 

One decimetre, (surveyor's chain,) with 10 stakes. 

One chain metre for measuring the ciroomfercnce of iagots and 
bundles oi iire wood. 

MEASURES OF CAPACITY, 

Brass slanrhfds, tilth disJi-i of giound glasv. 

One double decalitre ~ 20 litres. 

" decalitre iO " 

" demi decalitie 5 " 

" double litre 2 " 

" litre 1 _ 

" denai litre 0.5 " 

" double decilitre 0.2 " 

" dgcilitie 0.1 " 

" demi decilitre 0.05 " 

" double centilitre 0.02 " 

" centihtie 0.01 " 

SPECIMENS IN WOOD OF DEY MEASURES OF CAPACITY, 

For grains. 

One hectolitre , "iOO litres. 

demi-hectolitre 50 " 

double decalitre 20 " 

decalitre,... 10 " 

demi-decalitre 5 " 

double litre. 2 " 

litre ] " 

demi-litre 0.5 " 

double decilitre 0.2 " 

decilitre 0.1 " 

demi-d^cilitre 0, 05 " 
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For coal measures (with feet.) 

One hectolitre 100 litros. 

" demi-hectolitre 50 " 

SPECIMENS IN LEGAL POEM OF THE BLOCK TIN MEASURES OF CAPACITY 

IN USE FOE LIQUIDS. 

First Series, (cylindrical.') 

One double litre 2 litres. 

" litre 1 

' ' demi-litre 0.5 

' ' double decilitre 0.2 

" d&ilitre 0.1 

' ' demi-decilitre 0.05 

' ' double centilitre 0.02 

' ' centilitre 0.01 



Second series, (with handles.) 

One double litre 2 

" litre 1 

' ' demi-litre 0,5 

' ' double decilitre 0.2 

" d&ilitre , 0.1 

" demi-decilitre 0.05 

" double centilitre 0.02 

" centilitre 0.01 



Third s 



es, (ivith handle and cover.) 



One double litre 2 i 

" litre 1 

" demi-litre 0,5 

*' double d&ilitre 0,2 

" decilitre 0.1 

" demi-dgci!itre 0.05 

" double centilitre 0.02 

' ' centilitre 0.01 



Firt series, for milk and military rations. 

One double litre 2 ] 

" litre 1 

" demi-litre 0.5 

' ' double decilitre 0.2 

"■ decilitre 0.1 

" demi-decilitre 0.05 

" double centilitre 0.02 

" centilitre 0.01 
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Second series, for lamp oil, marked B. 

One double litre 2 1 

" litre 1 

' ' demi-litre 0.5 

" double decilitre 0,2 

" decilitre 0,1 

' ' demi-docilitre , , . . 05 

" double centilitre 0.02 

' ' centilitre 0.01 

Third series, for table oil, marJced M. 

One double litre 2 1 

" litre 1 

' ' demi-litre 0.5 

" double decilitre 0.2 

" dgcilitre 0.1 

" demi-deeilitro 0,05 

" double centilitre ., O.02 

' ' centilitre 0.01 

BRASS STANDARD WEIGHTS, (WITH KNOBS.) 

One weight of 20 kilogrammes ~ 20,000 

10 " 10,000 

" " 5 " 5,000 

Two double kilogrammes 2,000 

Two weights of 1 kilogramme 1,000 

One demi-kilo gramme 500 

One double hectogramme 200 

Two hectogrammes 100 

One demi-hectogramme 50 

One double decagramme 20 

Two decagrammes 10 

One demiidecagramme 5 

Two double 



two decigrammes 0.2 

decigramme 0.1 

five centigrammes . 05 

two centigrammiss 0.02 

centigramme 0,01 

five milligrammes O.O05 

Two two milligrammes 0.002 

One miiligramnie 0,001 

Ex. Doc. 27 10 
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I^est of weights, forming altogether 
' ■' and divided 





50 kilogrammes, in trapezoidal 


500 grammes. 


form 


200 


201 


100 


10 


100 " 


5 in pyramidal form. 


50 


M 


20 


ij 


10 


500 grammes. 


10 " 


200 




100 



The apparatus of verification consists of: 
One balance capahle of weighing 50 kilogrammeSj 

senaitiTe to 0.02 gramme. 

One halance capahle of weighing 1 kilogramme, sen- 
sitive to 0.01 

One assay halance capahle, &c., 20 grammes, eensi- 

tiveto 0.001 " 

One hydrostatic halance, &c., 2 kilogrammes, sensi- 
tive to 0-01 

The assay balance for the verification of small weights ia accom- 
panied by two series of weights, of grammes 20, 10, 10, 6, 2, and 1, 
also a series of the subdivisions of the gramme, and finally, two 
supernumerary dishes. 

The hydrostatic halance is accompanied by a copper bucket for 
weighing in water. The balance serves, by its verification, to deter- 
mine the standard of the alloy employed in the fabrication of pewter 
measures of capacity. 

A liopper attached to an oaken bench is used to verify the wooden 
measures of capacity, and the strike to remove the surplus of the 
quantity of seed ascertained in advance, with which the measures are 
tested. 

The seed used for this purpose is the rape seed, or any other, the 
form of which is round, small and regular. 

On the bench is fastened a screw press intended to stamp the mea- 
sure, for this purpose it is accompanied by a bos containing a beak- 
iron and two small cushions, and also two keys to lighten the screw 
nuts. 

The inspectors who, in their rounds of inspection, could not carry 
with them the above mentioned cumbrous apparatus, are provided 
simply with a small case, which will be found to contain the following 
articles, viz : 

On9 wooden metre, in two parts. 

One doulile decimetre, of boxwood. 

One copper gauge, with projecting division marks for the verifica- 
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tion of tlie dimensions of the wooden measures of capacity from the 
doiihle hectolitre to the semi-decilitre. 

One douhle set halance, used as a steelyard of xVi fo"^ weights from 
20 to 2 kilogrammes, and a halance of equal arms for the kilogramme 
and its subdivisions. 

One iron press, for stamping. 

One heavy hammer. 

Seven samples of stamps. 

One kilogramme of nest weights, similar to the one above mentioned. 

One kilogramme, with knob. 

To this collection are added the ofScial ordinances and instructions 
on the fabrication and verification of weights and measures, accom- 
panied by an atlas representing all the weights and measures in their 
legal form, similar to those of the collection. 

To this collection which does not aim at great precision, but only 
at a precision practicable for ordinary uses, has been added a collec- 
tion of units, the perfect exactness of which is guaranteed by the name 
of their maker, Gamley. 

These units are : 

One brass graduated metre. 

One braes litre. 

One brass kilogramme, gilt. 

Finally, to crown the collection, his excellency, the minister, has 
ordered to be added also a standard metre, in the construction of 
which I am at present occupied, and which will be compared with 
the greatest care with the platinum prototype metre deposited in the 
State archives. 

That metre will he "3. bout" and "a trait" (that is, it will have 
ends, projecting beyond the lines, between which the metre is mea- 
sured,} and will constitute a Borda iJi&rmometer, by the addition of a 
second rule, upon which it will be fastened at one end. By this 
addition may be ascertained, at any instant, both the absolute length 
of the metre and its temperature. 

These two rules will necessarily be made of two different metals; 
the metre of steel, gilded, to save it from rust, and the other, which 
supports it, of brasa. The difference of expansion of these two metals 
is great enough to give appreciable divisions on the two corresponding 
scales, marked on the free ends of these two rules. 

I will give you the details of the construction of this standard metre, 
when I send you the results of my experiments upon the expansion of 
the two metals, and upon the comparison of this metre with its proto- 
type. 

1 am also about to verify the brass weights, as well as the measures 
of capacity. As soon as these labors are completed, the whole will be 
forwarded to yon in good order. I venture to express the desire, if 
Hot the expectation, that these articles will serve as a foundation for 
the application of the metrical system in the United States. This is 
my earnest wish. I have exerted myself to the utmost to spare our old 
friends beyond the sea all additional labor, when thayshall conclude to 
stccopt to our weights and measures. It is with this view that I have 
asked and obtained the funds necessary to the verification and fabri- 
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cation of this last metre, the presentation of whicli was proposed by 



I believe, sir, I bave fulfilled your wishes, while gratifying myself, 
by addressing you this long letter. At the first opportunity, 1 will 
communicate orally anything I may have omitted. 

Meanwhile, believe me, sir, your most affectionate servant, 
J. 0. SILBERMANN, 
Superintendent of the National Conservatory 

of Arts and Trades. 



APPENDIX No. 18. 



Letter of General A, Morin, Administrator of the Conservatory of Arts 
and Trades, transmitting the report of Mr. SObermann, vpon the 
French weights <md meaaures presented to the United States. 



The United States government, at the solicitation of Monsieur 
Vattemare, presented to France a beautiful collection of weights and 
measures, ■whicb Professor Baohe, superintendent of weights and 
measuresj was pleased to verify himself. 

To this collection were added two balances, masterpieces of precision. 

In return for this present, the French government wished to give 
to the United States a complete collection of measures of the metrical 
system, also accurately verified, in order to bring nearer that period, 
BO desirable for commercial interests, when one system of measures 
shall be employed in both countries. 

To the commerical and common measures bave been added stand- 
ards, the verification of which has been executed at the National 
Conservatory of Arts and Trades, by the director, by means of the 
standards of commerce, deposited there, which had been previously com- 
pared with those of the State archives. 

The following report contains the results of these verifications. 

A. MORIN. 
General of artillery, metriher of the Institute, Administrator of the Con- 
servatory of Arts and Trades. 



of ills operations executed by order of General A. Morin, mem- 
ber of the Ir^itute, Superintendent of the Conservatory of Arts and 
Trades, for the verification of the measures presented to the United 
States hy France, wider the direction of M. Silbermann, director of 
tlie Conservatory of Arts and Trades. 

The verification of the standards of weights and measures which the 
French government has presented to the government of the United 
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Statea, has been made at the Conservatory of Arts and Trades, in the 
gallery of weights and measures of that establishment, and with the 
prototypes of commerce which are deposited there. 

These prototypes had been themselves compared with the official 
standards deposited in the archives of France. 

The results of this comparison, as well as the manner in which they 
have been obtained, will be shown presently. 

These two series of standards, (of commerce and of the archives,) 
consist each of a metre ' ' i bout' ' (cut to length) of platinum, and a 
platinum kilogramme of a cylindrical form. 

These measures were made at the same time by the celebrated artists 
Lenoir and Fortin, and verified by their colleagues of the international 
commission of weights and measures, in the '?th year of the repub- 
lic, (1122.) 

The comparison of the metre has been made by means of a special 
comparator, ("comparateur,") which shows a variation of one-ten- 
thousandth of a millimetre, that is to say t^'foVit^'o' "f the whole 
length. ' 

For the comparison of the kilogramme we used a balance which 
was sensitive to half a millegramme. The numbers obtained have 
been corrected for the loss which these weights have sustained in air — 
a loss which has been determined by means of a comparator, con- 
structed with the object of ascertaining the linear dimensions of these 
cylindrical weights. 

There is no st-andard of measures of capacity; in fact, it would be 
unnecessary, since the Hire, the unit of this standard, is a cubic de- 
cimetre ; and a cubic decimetre of distilled water, at its luasimum 
density, weighs in a vacuum exactly one kilogramme. 

The kilogramme, then, supplies the place of this unit. 

The series of weights and measures presented to the United States, 
in exchange for those which have been transmitted to ua by M, Vatte- 
mare, consists of three different series. 

The first is composed of a standard metre of steel upon a bronze 
base, and a standard kilogramme of brass, gilt. 

The second consists of a graduated brass metre, and of a litre, both 
made by Oamiey. 

The third consists of the series of weights and measures which 
compose the assortment of a bureau of verification of the first order. 
Finally, the apparatus foe weighing, measuring, and sealing^ neces- 
sary to these bureaus, complete this set. 
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COMPARISON OP THE LENGTH MEASURES. 

Oomparisoii of the standard metre of commerce toilh that of the 
State archives. 

This comparison was made hy means of a levcr-compai'ator, con- 
structed, under my direction, by M. Brunner. 

The accuracy of comparisons being dependent upon tlie precision 
of the apparatus for yerifieation, I propose to give here a full descrip- 
tion of this comparator, as well as the manner of using it. 

Isi. The comparator. 

The base consists of two rules aa' hb', of the same breadth, and 
nearly of the same length ; they are placed one above the other, and 
firmly pinned together at </, (to the right in fig 2.) The lower rule 
hb', is of bronze, the upper, aa', (upon which the metre under trial 
is placed,) of platinum. Each is 30 millimetres in breadth ; their 
other dimensions are as follows : 

Length. Thickness. 

Platinum rule 1,12 millimetre. 3,50 millimetres. 

Bronze rule 1,13 ." 1M " 

The length of the metre is obtained between the heel points rfd', 
at the extremities of the short arms, df d'f, of the two levers de d'ef, 
one lever at each extremity of the measure, the longer arms of 
which levers serve to multiply any minute differences of length in 
metres placed between the heelpoints. The axes//', upon which the 
levers move, are firmly fixed to the lower rule. The shorter arms 
df d'f, of these levers, are eight millimetres long, and are curved. 
The long arms/e f'e'aie 160 millimetres long. Their iwsition is 
vertical above the rule to which they are united by the pieces sup- 
porting the axis of rotation. 

This axis moves between the points of two screws secured in the 
support. 

The lever d' e* (situated on the side a', to the right in fig 2, where 
the two rules are united,) serves as a striker against one end of the 
metre under trial, the axis of rotation / of this lever being for this 
object firmly attached to the rule. 

The other lever de (contact-lever) is brought Into contact with 
the extremity of the introduced metre ; and, to accomplish this, it is 
moved by the slide ghihy the action of a micrometric screw, (s,) the 
nut k of which is fixed to the bronze rule by means of a projection 
■which unites the two pieces. 

In order not to injure the ends of the introduced metre, the two 
levers are held against the extremities only by means of a small 
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Spring 1 1', the power of -which does not exceed five grammes. The 
curved extremity d d' of the short arms is cylindrical and horizontal, 
and presents, for contact with the introduced metre and edge, two 
millimetres in length. 

At the summit m ml, of the piece constituting the support of each 
lever, there is a zero mark, and also another on the top of the lever ; 
the coincidence of these two gives the requisite length hetween the 
extremities of the short arms of the levers. To increase this pre- 
cision, five marts are made instead of one, two either side of the zero 
mark, and the intervals on the top of the lever are slightly less than 
those on the support, in order that they may act as a vernier ; and to 
give still greater exactness to the observation, there is an eye-glass to 
each support. If the small arms of the levers d d! are xoW o^ * 
millimetre out of the way, it is indicated at the extremity of the long 
arm by half a division on the vernier, a quantity quite appreciable 
hy means of the lenses. 

To make the delicate contact required, for which pushing with 
the hand alone would be unsatisfactory, there isa piece, ^, (right 
end in fig. 2,) which presses against the side of the measure, 
This piece terminates in a horizontal tail piece q, which connects with 
a thumb-screw r, not very fine in its tliread, that passes through the 
foot of the support. This screw is situated in the prolongation of the 
upper surface of the platinum rule, upon which surface the rule 
under trial rests. 

The micrometric screw s, above alluded to, makes just a semi-milli- 
metre each revolution. The head t is divided into 500 parts, and sub- 
divided into 5,000 by a vernier (v) fixed to the support. The milli- 
metre is thus graduated to 10,000 parts, which is equivalent to ten 
millionths of a metre, or the relation between a metre and a quarter 
of a terrestrial meridian. This screw turns between two pomts x, 
screwed into the slide which supports the contact lever, and is sit- 
uated in the same line with the points of contact. 

The delicacy of the points of contact being ascertained, there is 
still a condition to he provided for, viz : the invariability of the dis- 
tance between the two heel points of the levers, an invariability 
constantly disturbed by variations of temperature. To insure an 
invariable length in the bronze rule, which serves as a support to the 
levers, M. Silbermann applies to this rule the rule aa' of platinum, 
which, as the expansion of the two metals is very difi'erent, makes of 
the couple a Borda thermometer, (fig, 2 ;) and it indicates for each 
instant the temperature of the system. This is the object of uniting 
the two rules at one end e, by a pin which goes thrpugh both, while 
at the other end they are free. The difference of expansion is indi- 
cated by a scale c, divided into fourths of millimetres, traced upon 
the platinum rule. A vernier, made of a plate of platinum, is fixed 
against the bronze rule, which divides 24 of these fourths into 25 
parts, and indicates thus hundredths of a millimetre. This plate 
serves also to guide the platinum rule, while the foot of the nut of the 
micrometric screw guides the rule on the other side. 

I"or multiplying the movements of expansion of this Borda thermo- 
meter, the lever S', f ", e", (fig, 2,) is introduced. The arc e", which 
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terminatea the arm of the lever f" e", carries a vernier vrhicli moves 
against a divided arc m", whose foot carries the axis f", of the lever 
fixed to the hronze rule b b'. The divisions of the vernier register -^ 
of a degree of temperature. This apparatus for the comparlsona 
("comparateur") rests on several pieces, y, of equal thickness, and 
these on a brass support za', accurately planed. 

The experiments which follow, and which have been made with the 
prototype of the archives, and that of commerce, as well as with the 
measures sent to the United States, will serve at the same time as 
examples for the use of the apparatus which has just been described 

2d, Comparison of the sta/ndards of commerce tuith that of the archives- 

These two metres, both of platinum, constructed at the same time, 
and deposited, one at the archives of State, the 4th Messidor, of the 
8th year, (22d June, 1T99,) and the other at the Department of the 
Interior, previously verified by the same operators, are found to be 
the same at the temperature of 10° (centigrade) after 24 hours con- 
tinuance side by side. 

I did not permit myself to put the standard in the ice; besides, the 
small co-efficient of expansion of platinum allows us to admit that 
there would not be a sensible difference between these two metres at 
the lawful temperature of 0° centigrade. 

Either of these metres, then, can be replaced without hesitation by 
the other, as I have already done in the comparison of a standard in- 
tended for Spain. 

Construction of the standard metre for the United States, and determi- 
nation of its co-ejicient of expansion. 

This standard metre aa' is of steel, annealed in a charcoal fire, 
which was extinguished as slowly as possible ; was afterwards dressed 
by the planing machine without receiving a blow of the hammer or 
the touch of a file, then rubbed with emery to finish it on its four aides ; 
finally, it was cut to the metric length at the temperature of melting 
ice, by means of a standard at the same temperature. These two ends 
were arranged, ground and polished by M. Brunner, by a method of 
bis own devising. 

This standard metre of the United States is at the same time "4 
bout" (cut to length) and "d, trait," (the standard length being 
between the extreme division lines,) a small steel prism c?d' is screwed 
upon each end to make the joint visible ; between the prism and the 
end a gold plate of the thickness of a hundredth of a millimetre is 



Placed upon a thicker bronze bar, b b', similar to that of the com- 
parator, it forms with the co-operation of this a Borda thermometer, 
both are united at one of their extremities a', by a conical pin d, like 
the two bars of the comparator ; the axis of this conical pin is 23 
millimetres from the extremity of the metre. The two extremities a 
are iree in their motions of expansion, each bears a divided scale ; the 
scale on the bronze bar is engraved on a silver plate/' screwed against 
this bar, its divisions are fourths of a millimetre. The vernier e is 
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fixed on the steel bar ; it is composed of a silyer plate set into the face 
of the bar, it gives 25ths of the division opposite, that is hundredths 
of miUimetres, 

The distance from the of this vernier to the axis d is 954 milli- 
metres. Opposite to the divided plate of the bronze bar, on the other 
aide at g, is a brass plate of the same dimensions ; these two plates 
serve as guides for the free end of the steel metre. 

A vernier e', and' a division on silver /', as well aa a guide g of 
brass similar to the preceeding is shown at the fixed end a'. This 
second division will serve in case the axis should not be in exact eon- 
tact, which would be immediately made known by the change of 
coincidence between the two divided scales placed on this extremity, 

Differ&iice of ea^ansion hetween ihe two bars. 

This system of bars was placed in melting ice, and there kept for 
two hours ; after which time, the coincidences being constant, the 
measures were proceeded with. 

The vernier of the fixed end indicated , 4.88mm. 

That of the free end 4.42mm. 

Two more hours immersion, in boiling water, gave the following 
numbers : 

For the vernier of the fixed end 4.88mm, 

For that of the free end 3.80mm. 

Difference between the free ends 4.42mm.- 3.80mm, = 0,62mm. 

The difference of expansion from 0° to 100° between the two metals, 
steel and bronze, which constitute the two metres experimented on, is 
then 0.62mm. for 100° and for a length of 954mm. the distance 
from the axis of the fixed point to the of the vernier placed at the 
free end. 

Absolute expansion of the two bars. 

To determine the absolute expansion of each of these two bars, I 
have been obliged to devise a special process which effectually admits 
the application of a constant length to each of the bars, Jbr each degree 
of temperature from 0° to 100°. 

The instrument, by means of which a constant length is inscribed 
on the bar, is a beam compass with very solid points, constantly kept 
in a trough of melting ice. 

The compass consists of a bar of steel aa', 1.2l>m. long, 5 centime- 
tres wide, and 8 millimetres thick ; it has two dry points, screwed 
on at the distance of a metre from each other. These points are of 
tempered steel and very solid their extramities are turned and 
sharpened with great care, and are of a conical form, the opposite sides 
of the cone making with each other an angle of about 60°. The distance 
between the two points is ^^^ of a millimetre less than the metre in 
melting ice. 

The trough in which this compass is placed is of a triangular form; 
one of the angles constitutes the bottom of it, in which are arranged 
two openings to allow passage for the points of the compass, so that 
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these points may project about 15 millimetres. Whilst the compass 
is immersed in melting ice, the bar under trial is likewise placed in 
the same euhstance, the trough, which is intended to receive the bar, is 
furnished with a cast iron support, well straightened in its whole 
length, intended to receive lengthways the bar under trial. After 
remaining two hours in the trough, the har has reached a temperature 
that may be considered uniform and invariable. , 

After this, to mark the bar with the compass, the extremities are 
lightly uncovered, then the trough, containing the compass is carried 
there, so that the points may not be more than a millimetre from the 
surface of the bar ; then resting lightly one of the points on it, an arc 
of a circle of a millimetre or two in length is described with the 
other ; the i|joint is stopped at the extremity of this arc, and another 
arc is then traced with the correspondent point at the other extremity 
of the bar. 

After this first pointing, the compass is put aside, the bar with its 
support is taken away, and placed in a metal trough filled with dis- 
tilled water, the temperature of which is raised to the boiling point 
by means of alcohol lamps. At the end of two hours of ebullition 
the second pointing is commenced ; this operation resembles the first, 
nevertheless precaution must be taken to place the first point within 
the trace made in the first pointing, and about half a millimetree 
from this trace ; then the other point will also fall within other mark 
and very near to it. The two last marks will then be found situated 
between the two first and they will consist eq^ually of two arcs of 
circles ; this precaution was omitted in the present case because the first 
point was carried outside ; it is for this reason that this portion must 
be subtracted from the other. 

Four lines will thus be obtained belonging two and two to the tem- 
perature from 0° to 100° C. 

"When the pointing is finished, the distance between the arcs of the 
circles obtained at the two extreme temperatures is measured by the 
aid of the micrometer and the microscope of the comparator. 

The distance between the two lines of the free end of the bronze 
bar has thus been found to be 2.2459mm., which corresponds to the 
interval of the arcs of the fixed end 0,5429mm,; this last distance is 
negative. 

The absolute expansion of the bronze bar is then 2.2459mm. — 
0.5429mm. = 1.7030mm. 

The distance measured hy the micrometer between the two lines of 
the free end of the steel bar = 1.0680mm.; that of the fixed end = 
0.5578m)7i., which is negative; the absolute expansion of the steel 
metreisthen from 0° to 100° = 1.6080mm. —0.5578mm. = 1.0502mm. 
5d, Comparison between the differential expansion and the ahsohtte 
expansion of the two bars. 

These two kinds of experiments took place simultaneously. 

The expansion of the bronze having been 1.7030mm. 

That of the steel metre 1.0502 " 

We have for 1 metre, the difi'erence = 0,6528mm. 
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Which for 0.954m., the distance of the vernier, gives 0.6228. 

This quantity is confirmed by the reading 0.62 given in the first 
place, a leading made, as we know, to a hundredth of a millimetre. 

From the preceding data it is easy to estahlish the co-efficient of 
correction for any temperature, by means of reading the two divisions 
which are traced on the extremity of the steel metre. 

Let c represent the variation or actual difference with the metre 
at 0°, I the difference the two verniers at t° for the temperature c, 
V the difference between the two verniers at 0° for the exact metre, 

.1 1 1, 1 /7 7A 1.7030 

then we shall have, c = (I — i') X f. onno 

For example, in the case of water boiling at 100°: 

mm. mm. 

r The fixed vernier 4.88 ] f The fixed vernier 4.88 

. , r|o I The free vernier 4.42 I . , -.[.^.o J The free vernier 3.80 

I' = 0.46 1= 1.08 



"We then have c = (1.08 — 0.46) X 



1.10 _ 0. 62 X 1.70 
0.62 ~ 0.62 



1.70mm,, and the metre is found l.^Omm. longer at 1° than at 0°. 
If the temperature of the apparatus is desired to be found, we shall 

If in any experiment the coincidence at the fixed end, under the 
number 4.88 for example, did not take place, the centre having 
become loosened, it will be sufficient to place the new indication in 
the first place in the two values I and i', or rather, to add its difference 
from 4.88 to I' = 0.46 — if the new number is smaller than 4.88, or to 
diminish in the contrary case. 

Thus constructed, on the principal of tlie Borda thermometer, this 
metre offers the advantage of being easily reduced to 0°, by the read- 
ing of the vernier, or to give the quantity to add to the absolute 
metre in order to have a standard measure at any temperature. By 
moving the verniers it is easily ascertained if the temperature is fixed. 
Finally, the standard is correct as a metre in ita wliole length, or 
between the extreme division lines. 

ith, Gontparison beiween the steel metre and tlie standard of the Con- 
servatory of Arts and Trades. 

The comparison was made in melting ice, whilst determining the 
preceeding expansion on tlie comparator, liliewise in ice. When all 
the levers were invariable, the reading of the mierometric screw gave : 

For the platinum standard 0.5219mm, 

For the standard of steel 0.4993 " 

The steel metre is then too short by 0.0226 " 

Its legal value, then, at the temperature of melting ice, is ; 
Im. — 0.0000226mm. = 0.99997r4m. 
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§ Compm-ison of the brass metre graduated by Gambey. 

This metre was compared at the aame time as the former, its length 
at 0° isl. 0002992m. 

Its co-efficient of expansion, which has been determined by G-ambey, 
is marked on it. I have not, therefore, verified it. 

Brass graduated metre {/or the hureaus of verijication.) 

This metre has been atamped in the bureau of verification ; it pos- 
sesses, therefore, the exactness required by law. 
The wooden metre is likewise stamped and equally exact. 



CHAPTER II, 

COMPARISON OF WEIGHTS. 
§ 1. Comparison of the standard platinum. kUogramme of the archives of 
State vnth the standard kilogramme of commerce, also of platinum 
deposited in the Conservatory of Arts and Trades. 

These two weights were compared in the open air on a balance 
aensitive to half a milligramme ; they should consequently be cor- 
rected for the difi'erence of weight of the volume of air which they 
displace at the moment of weighing. 

The volume of these two kilogrammes has been determined by 
means of an instrument constructed expressly by Gambey, which is 
exact to a hundredth of a millimetre nearly, and serves to determine 
the height and diameter of these cylinders. The result of the 
operation has proved that their height is nearly equal to their dia- 
meter. The mean taken from a large number of measurements has 
given for the volume of the standard of the archives 48.6973 centi- 
metre cubes, and of the standard of the conservatory 52.3220 cubic 
centimetres. Weight of 1 litre or 1,000 cubic centimetres of air, 

Tbe barometer marked 754.00mm. at 14°. 9; whence H„ = 
752.1'7mm. The hygrometer for condensation gave tbe dew-point 
at 9°. 7; whence / = 9.305mm. for the elastic force of the vapor 
contained in the air. 

The temperature of the air was 15°. 7 

Pressure of dry air = 752.17— 9.305:= 742,865, ) At the temper- 
Pressure of the vapor in the air = 9,305, ) ature of 9°. 7. 
One litre of dry air at 0°, under normal pressure of 760mm., 
weighs 1.2991 gms. 

One litre of vapor of water at 0°, under normal pressure, will 
weigh 0.80559.* 

One litre of dry air under 742.865mm,, and at 9°. 7, weighs then 
7*2.865X1.2031 -, ^mr, i t^ jt j 

7ii«xii + ».003Mi)x».T = l-Z^lSj^s. ; .nd one litre of ™por under 

. „„„ ^ . no h, -1 9.305X0.80559 „ nnn- 

9,305»..»., and at 9°.t, weighs ,||„ >, (i + q.q.s,,,,) ^ a:7=°-°'"'°g'»-- 

"This weight of the yapor of watot atoo, under the pressure of TSOnim., ia de dusted from 
its weight at lOOo, under the same presmro, which is 0.5e948gma. ; corrected aflerw ards for its 
eontraotion from lOlP to 0° by the coefficient of expansion of tlie air, which for £, is 0.00366. 
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tlien one litre of damp air under 752. IfO mm., and at S^.T, weigha 
1.2343 gramme. 

The weighing having heen made at 15°. 7 the preceding weight is 
too great hy a quantity corresponding to the increase of volume which 
this weight of air experienced in passing from 9°, 7 to 15'^. 7. We 
shall then have the weight of one litre of damp air, at a temperature 

°f l'i°.7= r+Ti:;iii5ii g"^i..,^„) = l-20f7jm. ; one litre, or 1,000 
centimetres cuhes, weighmg 1.2077^™. One centimetre cuhe weighs 
0.0012077. 

Weight of the vohime of displaced mr. — P, the standard of the ar- 
chives, displacing 48.6973cms. of air, (cuhic centimetres,) the correc- 
tion hecomes : 

48.6973cms. X O.0O120776TO. = 0.05881t^m. 

P', the standard of the conservatory, displacing 52,3220 cms. of 
air, (cubic centimetres,) the correction "becomes : 

52.3220cms. X 0.0012077firm. = 0.063891?m. 

The mean of the weighings gives for the equilibrium in tlie air : 
P' -1- O.OOlgrms. = P. 

If the weights thus balanced in the air were balanced in a vacuum, 
the equilibrium would be destroyed ; the body which has the most 
volume, experiencing the greatest loss in the air, would gain most in 
weight in passing from the air into a vacuum ; it would then make 
the balance cant by a weight equal to the difference of the weight of 
the air previously displaced by each of tliem. 

Subtracting, therefore, from each of tkese weights its loss in the 
air to restore the equilibrium in a vacuum, which is equivalent to 
taking away from the most voluminous the difference of the two 
losses, we shall have for equilibrium in a vacuum : 

P' 4- O.OOl^m. — 0.0631%m. ~ P — 0.05881, whence 
P' = P — 0.05881</m. — O.OOl^m. + 0.06319^m. = P + 0.00338srm., 
or P = 1,000 gms. 

P' =:: l,000(/ms. + 0.00338^m.. = 1,000. 003S8pnw. 

§ 2. Gomparison of the standard platinum kilogramme of cmnmerce, 
with the kUogramme of brass, giU, for the United States. 

All the operations of weighing were performed with the two balances 
presented to France by the government of tlie United States. 

Both these two balances aro sensitive to the 0.0005 gramme ; the 
smaller one being loaded with one kilogramme and the larger with 
ten kUogrammea, 

To preserve this sensibility, and to avoid the alterations they might 
experience by a change of weight, it is necessary to leave the scales 
suspended with their loads, then to steady them underneath by means 
of the little spring which is found there for this purpose, and at the 
same time hold their basins and their weights firmly so as to avoid 
any variation while being suspended ; not until then are the weights 
changed, the spring loosened and the balance left at perfect liberty. 

These minute precautions are indispensable, else there is danger of 
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commifctiiig errors of from 20 to 30 niiUigrammes in the larger and 
from 5 to 6 in the smaller halance. 

The preceding platinum weights P' was used in the comparison of 
the gilt, hrass, kilogramme made by Gamhey, for international ex- 
changes, amongst which is comprised No, 6, intended for the United 
States. 

The Tolume of this No. 6 is deducted from the volume of water 
which it displaces at the temperature of 12°. 

(Note. — It ia quite certain that the knob, which is tightly screwed 
on, did not allow the water to penetrate into the interior, not even into 
the joint.) 

The weight of water displaced at 12° =: 123,945gwis. ; the volume 
of this hrass kilogramme is then, according to the tahle of Despretz, 
i||i= 123.9903c.. 

These corrections, rendered indispensahle by the loss of weight in 
the air, were applied with the assistance of the following observations 
made during the weighing. 

The ■barometer waa at 760.60mm, at 13°. 1, whence H„ =: V58,99mm,; 
the hygrometer at the dew point at 4°. 5 C: then/ =: 6.74 ; the pres- 
sure of the dry air = 758,99mm. — , ^.T4mm. = 753.25mm., the 
temperature of the air 13°. 1 0, whence one litre of dry air, under 
752.25mm, and at 4°.5, weighs ^^^ J^^'^o T mlH)^ 4.6 = ^'2^^^' 
and one litre of vapor, under 6.74mm. and at 4^.5, weighs 
no X a+^-SoS; -3rT5='^-Qt'70. OneUtreofvapor,under758.99>^m., 

at 4°.5, weighs 1.2761. 

The weighing having been made at 13°. 1, the preceding weight ia 
too great by a quantity corresponding to the surplus of expansion 
which the volume of air experiences in passing from 4°. 5 to 13°. 1, or 
for 8°. 6. 

We have then for the weight of one litre at 13*.l, ,14-0 o'oaee) ' x"s ' 6 
= 1.249217m., and, consequently, Ice, of air weighs 0.0012492^. 
The standard P' loses, therefore, of its weight, 52.3220 X 0.0012492 = 
0.06536^1., andtliebrasskilogrammeNo.6, 123.9903 X 0.0012492 = 
0.15489^m. The comparison of these two kilogrammes having been 
made in air, it is necessary, in order to bring it back to what it 
would be in a vacuum, to subtract from each the loss experienced by 
it in the air. The double weighings of No. 6 have given the follow- 
ing results : 

]y(o_ g _j_ 0.13203m. =: P' + 0.0420 ; introducing the correction in 
returning to the vacuum we have : 

No,6+0.1320!/m,— 0.15489^. = P'+ 0,04203m. — 0.06536STO.; 
from whence : 

No. 6 = P' + 0.0420 — 0,06536^. — 0.1320r7Jrt, -f- 0.154893m. =: 
Pi.0, 00047. 

Replacing P' by its value, which ia 1000.09338, w« have No. 6 ~ 
1000.00338^m, — OMOilgvi. = 1000.0029l3m. 

All the kilogrammes which have been used for the comparison were 
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thus verified, and they gave in a vacuum the following results, which 
have, l)e8ides, teen the object of a direct verification : 

Grammes. 

No. 1 1000.00291 

So. 2 1000.00690 

No. 3 1000.00890 

No. 4 1000.00590 

No. 5 1000.00990 

No. 6 1000.00291 

§ 3. Direct comparison, in the vacuum of tJie air-pump, istween ihe 
standard kilogramme of commerce a/nd the gilt brass kilogramme, No, 
1, of the preceding series. 

This comparison haa heen heretofore considered impracticable ; 
at all events it has not been undertaken. The method which I have 
adopted perfectly accomplishes the object ; it had not been fully deter- 
mined upon at the time I compared the kilogramme intended for the 
United States, but that kilogramme is the same as No. 1, which 
here serves as a standard. This method is very simple in practice, 
and free from the effects of the temperature, or of pressure, or damp- 
ness, as well as from the variations produced by the differences of 
volume or of density. 

Two small glass, receivers, fig, 1, a. a', having exactly the capacity 
necessary to contain a brass kilogramme, h, eijual in volume (0. 2 litre) 
and in weight, are provided at their top with a small cock ; each 
receiver is placed on a disk of ground glass, which serves as a move- 
able plate. The cementing between the receiver and the disk is effected 
by a process of Monsieur Poinsot, chemist to the Conservatory of Arts 
and Trades ; it consists in covering the edge of the receivers with a 
h&nd of vulcanized India rubber, from which the excess of sulphur 
has been removed by immersing it in a solution of potash ; this band 
is stretched round the edge of the receiver, and so applied to the 
glass plate. The vacuum is perfectly preserved if the band is suffi- 
ciently thin. 

The standard kilogramme^, being placed under one of the receivers, 
and a kilogramme serving for counterpoise having been placed under 
the other, a vacuum is made in both receivers at the same time, and 
dry hydrogen is introduced before completing the vacuum. After the 
bydrogen has been expelled by the air-pump, the remaining pressure 
is stopped at two millimetres ; the weight of hydrogen left in each 
receiver under this pressure is inappreciable in the balance ; moreover, 
the weight to be considered is but the difference of the weights of the 
volumes displaced, a. weight inferior to the preceding, which is itself 

, 0.2 lit. X 0. 0898gm. X 3 mm. . /inn.w i ,> i i ij.-t 

only ° = 0,00047, or nearly five-hundredths 



of a milligramme. After the air was exhausted from the two r 
each wait placed upon a dish of the balance. 

After restoring the equilibrium very exactly with some small 
weights, I withdrew the bell containing the platinum standard, and 
replaced the latter by the kilogramme No. 1. I then produced the 
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vacuum as before, and above all I reduced it to the same degree of 
interior pressure. 

Again, replacing tbe receiver in this condition on tbe disb, I ob- 
tained an ec[uilibrium by increasing by half a milligramme the 
weight in the other diah, 

Tkia last result agrees extremely well with what was obtained by 
the ordinary corrections for reducing the weighings in the open air to 
those in a vacuum. 



In this way the weight of the standard was found... = 1000.00338 
The weight of the kilogramme No. ] = 1000.00291 

Difference between these weights in air = 0.00047 

And, finally, difference between these weights in 
a vacuum = 0.0005 

This identity of the two differences confirms the first operations as 
well as the process of verification above described. 

^, 4 Comparison of the standard weights of the collection intended 
for the UivUed States, with the preceding kilogrammes taken as 
standards. 

I have supposed that all the brass weights were of the same 
density as the preceding, and as in this case they will balance equally 
in a vacuum and in the open air, their volume of air displaced being 
tbe same, there has not been applied to these weights the loss they 
experience in the air ; their value is therefore what they have in a 
vacuum. 

The series of the standard weights is composed of the following 
pieces : 

A weight of 20 kilogrammes or 20,000 grammes. 

" " 10 " 10,000 " 



A weight of 5 hectogrammes.. 
2 " 

" 1 " 

" " 1 " 

" " 5 decagrammes.. 



5,000 

2,000 

2,000 

1,000 

1,000 

500 

200 

100 

100 

50 

20 

10 

10 



■ 1,000 gms. 
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Fractions of the gramme. 



weight of 5 decij 



1 " 0.1 

1 " 0.1 

5 centigrammea . , 0.05 

2 " 0.02 

1 " 0.01 

1 " 0.01 

5 milligrammes 0.005 

2 " 0.002 

1 " 0,001 

1 " 0.001 

1 " 0.001 



"We commenced by verifying each of the weights of 1 kilogramme, 
then the weight of the 2 kilogrammes, then that of 5 kilogrammes, 
10 kilogrammes, and of 20 kilogrammes ; the multiples of the 
gramme from 1 gramme to 5 hectogrammes, making together 1,000 
grammes, have been compared with the 1 kilogramme only. The 
subdivisions of the grammes, forming together 1 gramme, have been 
compared with the 1 gramme. 

The double weighings have given the following gross results : 

No. 1 of the 1 kilogramme ~ No. 6 -|- 0.0040 g. = 1,000.0029 g. 
+ 0.0040 g.f= 1000.0069 grammes. 

No. 2 of t£e 1 kilogramme = No. 6 + 0.0020 g. = 1000.0029 g. + 
0.0020 g. = 1000.0049 grammes. 

No. 1 of the 2 kilogrammes = No. 6 + No. 1 ±± 0.076 g. = 
, 2000.0^58 g. — 0.076 g. = 1999.9298 grammes. 

No 2 of the 2 kilogrammes = No. 6 + No. 1 — 0.064 g. = 
2000.0058 g. — 0.064 g. = 1999;9418 grammes. 

5 kilogrammes — No. 2 + No. 3 -f No. 4 + No. 5 + No. 6 ~ 
0.020 g. — 5000.0145 grammes. 

10 kilogrammes = No. 2 + No. 3 + No. 4 + No. 5 + Ko. 6 + 
5000.0145 g. — 0.088 = 9999.9610 grammes. 

20 kilogrammes = 2:id. 1 k. + 2 k. + 2 k. + 5 k. + 10 k. pre: 
ceding + 0.040 g. = 19999.848 g. + 0.040 g.^ 19999.888 grammes. 

The weight of 5 h., 2 h., 1 h., 1 h., 5 d., 2 d., I d., 1 d., 5 g., 
2 g., 1 g., 1 g,, =: No 6 + 0.002 g. = 1000.0049 grammes. 

The nest kilogramme of 1 k. = No. 6 + 0.002 = 1000.0049 gr. 

After being verified separately, the fractions of the gramme of the 
large series were again verified by a gramme adjusted by Fortin; 
these small weights added together ought to make exactly a gramme ; 
their value was found equal to 1,00020 grammes on a gramme 
balance, by Devrine, mado at the commencement of this century, 
and in whicb a division of 1 millimetre in size marks -^g of a milli- 
gramme. In such a good condition for weighing, I was enabled to 
read with the naked eye the fourths of millimetres, or the division 
which corresponds to hundredths of a milligramme ; this balance is 
provided with a spring similar to those of the United States. 
Ex. Doc. 27 11 
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§ . Iron weights. 

The weighta of cast iron having heen snbjected by the inspectors to 
the ordinary verification of weights, and their correctness being 
within the limits prescribed by law, have not undergone a second 
verification. 



CHAPTER III. 

COMPARISOy OF THE MEASURES OF CAPACITY. 
§ 1, Dejinition and correction. 

The unit of the measures of capacity is the litre ; it is in relation 
to the metre a cubic decimetre ; for the weight of a cubic decimetre 
of distilled water, taken at its maximum density, is, at the tem- 
perature of 4° cent,, and in a vacuum, exactly a kilogramme, or 
1,000 grammes. 

Under these conditions of legal connexion between the weight of 
water and its volume, the capacity of a vessel ia determined by using 
the weight of distilled water which this vessel contains. But as 
the material of which the measures of capacity are made expands 
under the influence of heat, the legal condition is that their standard 
capacity shall be exact at the temperature of melting ice, or at 0° 
centigrade. 

As the verifications are not practicable with these conditions of 0° 
for the vessel, and 4° for the water it contains, and for the whole in 
a vacuum, we are obliged, as regards the weight, to use calculation 
to assimilate the practical to the legal conditions. 

Por the corrections relative to the temperature of water, the loss of 
weight in the air, the humid state of the latter, and the expansion 
of the vessels, we consult, in the practice of verification, a table of 
corrections arranged, by an order of government, by Monsieur Cor- 
iolis, member of the institute. 

This table supposes the barometrical pressure to be constant, and 
at the normal height of 760 millimetres at 0° of temperature; the 
hygrometrical state of the air at 72° of Saussurc, which corresponds 
to the 0.5 of the maximum tension of the vapor contained in the air 
for the temperature of the observation, the cubic expansion of the 
brass of which the measures, weights, and counterpois are con- 
structed, are supposed = 3 X 0.00002108 — 0.00006324 for 1° 
centigrade ; finally, for the expansion of water, wo have admitted 
that given by Halstrom, for each degree of temperature between 0° 
and 30° centigrade. 

In the first column of this table is found the temperature of water ; 
in the second, the weight of one litre of water at 10" ; and in the 
third, the corresponding loss of weight which should be placed on the 
dish, if we have previeusly counterbalanced 1 kilogramme, in order 
to replace it by water. 
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Table of cor re -lions for one litre. 



Degrees 


Weiglit of one Lob of 




Le-i es 


Weight of one 


Loss of one 


centigrade 


litre Of water, o a 
o w^te 




ent fe ade 


litre of water. 


kilogramme 
of water, 




an>i 








Gramme. . 





998.754 1 




11, 


999. 067 


0.933 


I 


998.870 1 




17 


998 


984 


1.016 


2 


998. 971 1 




13 


998 




1.111 


S 


999. 057 


943 


19 


998 


782 


1.218 


4 


999. 132 


868 


20 


993 


664 


1.336 


5 


999. 195 


805 




998 


535 


1.465 


6 


999.345 


755 




998 


394 


1.606 


7 


999.283 


717 


23 


998 


243 


1.757 




999. 307 


893 


24 


998 




1.920 


9 


999. 320 


680 


25 


997 


905 


2.095 


10 


999.320 






997 


730 


3.280 


11 


909.308 


692 


27 


997 


534 


3-476 






715 


28 


997 


318 




13 


999.349 


75 1 


29 


997 


101 


2.899 


14 


999,200 


800 


30 


996 


880 


3. 120 


15 


999. 130 


861 









This table secures aa exactoeas of less than 5 milligrammes for 
the capacity of the litre, an exactness which is much greater than is 
necessary in practice, and ■which is even sufficient for theoretical 
uses. It has been employed in all the following verifications of 
capacity : 

M. Parent, balance maker to the administration, employs avery sure 
method for adjusting the measures of capacity. He takes caro during 
their construction to have them a few fractions of a cubic centimetre 
smaller than the legal capacity which is shown by the overfiowing of 
the water contained in a stamped measure. The final adjustment is 
made by the weight of the water the vessel contains, and the capacity 
being too small, the weight of -water will be less than that given in 
the preceding table, multiplying the difference between these two 
weights by 8°. 5, the approximate density of brass, we shall have the 
weight of the brass to be taken off the interior of the vessel, which 
occupies the place of the lacking quantity of water. As this brass is 
taken away by the scraper, it is sufBcientto weigh in scrapings about 
seven times the weight of the difference, because emery paper, or any 
other polishing, will gradually make np 8*^.5; and will allow a second 
correction. 

This trial, which is but a determination of capacity, is similar to the 
one that will be used for the litre. 



§ 2. VerificoMon of the capacity of the standard litre. 



The standard brass litre made by Gambey, covered with a disk of 
ground glass, surmounted by the standard kilogrammeNo, 6 and the 
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additional weight 0.792 gms. placed in one of the dishes, exactly 
balance the other dish loaded with a similar litre, covered by its disk 
and with one kilogramme. 

Unloading then the first dish, and replacing the kilogramme No. 6 
by distilled water poured into the litre, taking care to remove by means 
of a feather the hubhlea of air adhering to the inner sides of this mea- 
sure, the temperature of this water showing 12°, 2 heing taken, slide 
the glass disk to the edge of the vessel, cautiously removing by means 
of a small pipe, the surplus water, so as not to spill it on the outside, 
avoiding always the heating hy the hands ; . after which, place on its 
dish the measure thus prepared. In accordance with the preceding 
table, the cubic decimetre or litre of water in brass weighs, at 12°. 2, 
only999.27'r8gms., or rather itslossis 0.7222 gms. ; after having added 
this loss to complete one kilogramme (weight of the litre of water at 
4°) it was found necessary to add 0.863 gms. to complete the ec[ui- 
librium, which indicates that the capacity of this measure is too small. 

To determine this capacity, we have the following q^uantities, which 
have counterbalaijced each other : 

1000.00291 gms. + 0.792 — water + 0.7222 + 0.863, whence we 
obtain for the weight of the water at 4° contained in this measure, water 
+ 0.7222 = 1000.00291 + 0.792 ~ 0.863 = 999.93191 gms. 

1,000 grammes of water at i° are ec^ual to one litre, and 999,93191 
gr. are ec[ual to 0.99993191 litre. 

This capacity could again bo determined by means of the following 
experimental data, in which the co-efficient of expansion of the vessel 
is wanting : 

The volume of the kilogramme No. 6 = 123,993 ce. the litre of 
water, at 12°. 2, weighs according to Halsfrom, 999.6989 gms.; and 
according to Uespretz 999.594 gms. 

The barometer at 12°. 2 — 762.35 mm. and at 0°, 760.840 mm. 

The hygrometer for condensation gives the dew-point at 5°. 50, 
whence/, the elastic force of vapor =7.171 mm; finally the tem- 
perature of the air =. 12°. 2. 

I yet prefer the preceding capacity to that which could be found hy 
calculation by means of the above given quantities ; first it will differ 
from it very little ; besides, for comparisons, it is more regular to em- 
ploy this method, which is used by the government to preserve uni- 
formity. 

§ 3. Verification of the series of brass standards. 

This series is composed of eleven measures of capacity. They have 
undergone the same process as the litre. To weigh the water con- 
tained, I made use of the first six weights of the series of the preceding 
paragraphs for the multiples of the litre, 
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The douHe decalitre (water at 13°. 5 ; correction at 15,510 gms. :) 

"Water +15.510?. =: 19999.888 — = 19999.888. 

20 I. real value = 19.999888 I. 

The d&alitre (water at 15° ; correction 8.610 (j. :) 

"Water + 8.610 g. =9999.961?. —2.497 =: 9997.404 </. 

10 I. real value 9.997464 I. 

The half decalitre (water at 14°. 5 ; correction 4.152 <j. :) 

Water + 4.152 g. =5000.145 — 0.025 = 4,999.9895 

6 I. real value = 4.9999895 ;. 

The double litre (water at 14°. 3 ; correction 1.637 g. :) 

Water + 1.637 = 1999.9298 ~ 0.412 = 1999.5178. 

2 I. real value — 1,9995178 ;. 

The litre (water at 14°. ; correction 0.800 g. :) 

Water -f 0.800 = 1000.009 — 0.299 = 999.7019 g. 

1 I. real value 0.9997019 I. 

The half litre (water at 13°. 5 ; correction 0.387 g. :) 

■Water + 0.387 = 500.000 g. —0.123 = 499.878 i., 

0.5 ^. value 0.499878 i, 

The double decilitre (water at 13°. 5 ; correction 0.155 g. :) 

Water + 0,155 = 200.000 g. — 0,135 = 199.865 

0.2 I. real value = 0.199865 I. 

The decilitre (water at 13°. 5 ; correction 0.078 g. :) 

Water + 0.078 g. = 100.000 — 0.042 = 99.958 

01. I. real value = 0.099958;. 

The demi-decilitre (water 13°, 5 ; correction 0.039 g. :) 

Water + 0.039 = 50.000 g. — 0.001 = 49.999. 

0.05 I. real value = 0.49999 I. 

The double centilitre (water at 13°. 5 ; correction 0.016 g. :) 

Water -f 0.016 = 20.000 3. —0.006 = 19.994. 

0.02 I. real value 0.019994 I. 

The centilitre (water at 13°, 5 ; correction 0,008 g. :) 

Water + 0.008 = 10.000 g. ~ =1 10.000 g. 

0.01 I real value =: 0,010000 I. 

If we wish to calculate these capacities directly, the following ele- 
ments may be used : At the commencement of thia verification we had 
for barometric pressure, 764.40 mm. at 13°. or H„= 762.79 ; hygro- 
meter at the dew-point, 4°. 5 /= 6.7 mm. ; the temperature of the 
air 13°. 0. At the end of this verification we had: for barometric 
pressure 763.95 mm. at 13°. 5 or E„ = 762,34 ; hygrometer at the 
dew-point, 4°. 5/= 6.7 mm. ; the temperature of the air 13°. 0. 

It will be necessary to find the expansion of each of the measures, 
as well as the volume of each of the weights which have been used, 
knowing that the six gilt standard brass kilogrammes have all the 
same volume. 
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§ 4. Fexcter measures of capacity. — The three seriesj each one of 
eight measures, heiDg only the usual legal forms for liquids, have not 
heen verified anew, because they had heen stamped by the verifiers of 
weights and measures ; each of these series coraiiienees with the double 
litre and ends with the centilitre. 

§ 5. Tin measures. — The two series of which these measures are com- 
posed are used, one with a straight handle for the sale of milk ; the 
other, with a curved handle, for the sale of oil ; the measures intended 
for the sale of table oil bear the mark M. , (manger,) and those which 
are intended for lamp oil are marked B., (bruler.) All those mea- 
sures bear the legal stamp of the verifier of weights and measures. 

These two series are each composed of seven measures, beginning 
with the double litre, and ending with the double centilitre, 

§ 6. Wooden measures for com, grain, do. — The wooden measures 
used for dry materials are of large dimensions and capacity. The 
series is composed of eleven measures, which are the hectolitre, the 
half hectolitre, the double decalitre, the decalitre, the half decalitre, 
the double litre, the litre and the half litre, the double decilitre, the 
decilitre, and the half decilitre. These measures have been verified 
and stamped by the inspector of weights and measures. Their verifi- 
cation is made with fine round grain, such aa rape seed, or any others 
of regular shape, For this operation a hopper of linen cloth, border- 
ed with iron, is used; it is fixed against the table of the press for 
stamping the measures of capacity ; the valve attached below the 
hopper permits the regular flowing out and uniform settling up of the 
grain employed, either for fllHng the standard or for receiving that 
which has been thus measured by the standards, after having taken 
away the surplus by the aid of tlie striker, (a bar which serves to 
strike the measure.) The two wooden measures with feet, the hecto- 
litre and the demi-hectolitre, are used to measure charcoal. The veri- 
fiers in their circuit, not being able to have with them such heavy ap- 
paratus for verification, have in their travelling case a brass rule, 
which, at one end, has straight notches, serving as limits to the 
height and to the diameter which each of these wooden measures 
ought to have to be of the legal admissible capacity ; for a difference 
of yJ-o on the dimensions is tolerated considering the shrinking of the 
wood by drying ; but this difference should be in excess for new mea- 



CHAPTER IV. 

OV MONEY. 



The monetary system, joined to the preceding, completes the metri- 
cal system ; it is united to it through the weight of its unit, the franc, 
which is Ave grammes. The series is as follows : 
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Compoeition. 


We 


gilt. 




Name and Yalue of 










the piecEH. 














Exact. 


Tolerated. 


Esact. 


Tolerated. 




°"" I 


lioll 9 1 


( 002 


f 45161 


± 0.002 


21 mm. 


10 fan 


:oppBY 1 ) 




3 22580 


4- 0. O02 


20 


5 fiane 






2i> 


-1- 0. 003 


37 


2 f ancR 


5il e 9 1 


003 


10 


± 0, 005 


27 


1 fan 


^ ft l) 




5 


i 0. 005 


23 


5 dec m s 








± 0. 007 


IB 


2 deelm 






1 


± 010 


16 








10 




SO 


6 


P e opp 95 
Iin 4 




5 


+ O.Ol 


26 


2c 

1 ntme 


Zm 1 




1 


+ 0, 015 
-i- 0. 015 


20 
13 



Oisertwiions.— According to the diameter of the p: 
putting edge to edge. 19 pieces of 6 f. -|- H piece 
of 1 fr. ; 20 pieces of 6 c. + 20 pieces of 1 fc. ; 29 
The pieces of 10 f. and 2 deci. are new ; the piece 



« the length of the m 



The legal value of coinatle metals is as follows : 





Produce. 


»'— 


Kind. 


Ofailoyat 0. 9. 


Of pure metal. 




Coined. 


!.,„.. 


At par. 


By exchange. 






Francs. 


Francs. 

3,094 

198 


Fransa. 

3, 414. 44 

222. 22 


Franss. 




40 i 200 
1 1 .-i. 


220. 






PP 






1 





Done at Paris, May 5, 1852. 

J. C. SILBEEMANN, 
Conservator of the Conservatory of Arts and Trades. 



Approved. 



A. MOEIN, 
General of Artillery, Member of the Institute, 
Administrator of the Conservatory of Arts and Trades 
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Nomenclature of the metrical system. 

The metrical system has one imit for its tasis, is univereal anil 
decimal. 

From the unit of length all the other units are derived, 

In order that this unit might helong equally to all nations, it was 
taken on the actual dimensions of our glohe. It is the ten millionth 
part of the (Quarter of the terrestrial meridian,* 

This unit of length is called metre ; to adapt it to the decimal calcu- 
lation, the metre was suhdivided iuto parta of ten, and those into 
others ten times smaller ; and its multiples are by ten, and those by 
ten again. 

The metre serves as a hasia to the other units in the following man- 
ner : 

The are, or the unit of superficial measure, is a sq^uare the size of 
which is ten metres long. 

The stere, or the unit of cubature for wood, is a cubic metre. 

The Utre, or the unit for gauging vessels for dry or liquid materials, 
is a cube, the side of which is one-tenth of a metre. 

The gramme, or the unit of weight, is the weight of a cube of -j-^ 
of a metre, or one cubic centimetre of distilled water, at its maximum 
density, {4° c.,) weighed in a vacuum. 

The fro,nc, or the monetary unit, is 5 grammes of an alloy com- 
posed of 9 parts of fine silver and 1 part of pure copper, and made 
under guaranty. 

All these units are multiplied and divided like the metro. To sys- 
tematize the denomination, we have taken the names of the multiples 
from the Gfreek language, and those of the divisors from the Latin, 
thus ; deca for 10, hecto for 100, Mo for 1,000, myria for 10,000, ded 
for 0.1, centi for O.Ol, milli for 0.001, These names are written be- 
fore that of the kind of unit in question ; thus, we say 1 decametre for 
10 metres, kilometre for thousand metres, kilogramme for thousand 
grammes, centimetre, centilitre, centigramme for 0.01 of metre, of 
litre, and of gramme. 

Each of these multiples or divisors may in the calculation be taken 
for principal units. It is thus that the kilometre serves as unit of 
topographical length for railroads ; the millimetre for micromefc- 
rical measures ; the kilogramme for the weights of commerce, &e. 
Custom has adopted all these Greek and Latin names only for the 



"The leogth taken, it is said, is not precise ; itisfurtter B<ided, thatitcanneTec be so, 
eluce the meridianB are not equal. Let aa Bee, tlien, vihut is the value of this incorrect- 
ne$s. The unit taien equals 4*3. 296 lines ; the error, according to Delambre, would he 
-j-0. 032 ZineB, or only 0. 026 linea. M. Puissant found it a littte greates*. This point ie 
not settled. As to the Jneqnalilrf of the two meridians, that of Peru appears, thra for, to 
give the largest result : it is US. 44 iines, wMoh is the length of the provisional metre, 
The difl'erenoe is + 0. 144 lines. 

These differences are of no account in commerce, for much greater are tolerated in the 
Terification. Regarding the wants of science, they only demand the perfect preservation 
of the platinum standai'd deposited In the archives, and the possibilitj- of comparison with- 
out alteration. This preservation is also assured by the length of the sexagesimal seconds 
pendulum at Paris, which is 440. 55D5 lines =; 0. 9938267 of a metre, according to Borda, at 
the temperature of 0°, and in a vacuum, or "9. 993846, according to other more recent 
determinations. 
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metre, the litre, and the gramme, Thoae which belong to the are 
are only the hectare and the eentiare. 

Those which relate to the at§re are the deciattire and the centistSre. 

For the franc, the names of decime and centime, taken for 0,1 f., 
0.01 f., are the only ones that are made use of. 



APPENDIX No. 19. 



Letter of W. S. Vesey, esq. , United States consul at Havre, transmitting 
hoohs and instruments illustrative of the French system of gauging. 

Americas Gohsulath:, 

Havre, September 22, 1853. 

Dear Sir : I have the honor to acknowledge receipt of your letter 
of the 16th of August, and, agreeably to your desire, have ohtained a 
graduated gauge, in iron, the same as used by the offlcera of the 
contributions indirectes, of this country, for establishing the capacity 
or measures of casks, which I forward hy this opportunity. I also 
forward a ribhon measure, used for the same purpose, but it is seldom 
or never had recourse to, except for the ascertaining the measures of 
casks of immense size. They are accompanied by two works, printed 
Tinder the authority of this government, which, I believe, supply the 
fullest information on the system practiced by the official gangers of 
this country, and which serve as their guide in all cases of difficulty 
or dispute. 

The gauge is calculated to measure casks of the capacity of a tun, 
or four hogsheads, and the mode of using this instrument (which you 
will perceive is in three pieces) is, first, after placing the cask bung 
up, and inserting the instrument in an ohlique direction to the lower 
part of the right hand end, then by taking the number on the gauge, 
at the centre of the bunghole in a line with the inner part of the stave, 
you will ascertain the number of litres the cask is capable of contain- 
ing. If in adopting the same method on the other end of the cask a 
different number should be found, the two must be added together 
and the mean taken as the measurement. 

There are two sides of the gauge graduated: that having the 
greater number of scores or lines, shows the quantity in litres, indi- 
cating by the number 1, (which can only apply to very small casks,) 
that its contents are 10 litres; the second line indicates 20, and every 
succeeding line the additional <iuantity of 10 litres, up to 100, which 
indicates 1,000 litres. The fracOonal parts between the two lines are 
computed as accurately as possible by the eye. 

The other marked side of the gauge is used for the purpose of 
ascertaining the extent of leakage, but as it would be impossible to 
exemplify the manner of arriving at this, unless a cask could accom- 
pany this note, I beg to refer you to page 124 of the accompanying 
"Manual" for fuller information. 

For the cost of the instrument and books now transmitted, as well aa 
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a trifling gratuity to the person who procured them for me, I shall 
take the liberty to draw upon yon in a few days. 
I have the honor to be, &o., 



A. D. Bachb, Esq., 

Superintendent Weights and Measures, 



W. H. VESEY, 



APrENDIX No. 20. 



Leltero/D.K. McBae,esq., consul at Paris, transmitting boohs, fapers, 
and instruments in relation to the French system of gauging. 

United States Consulate, 

Paris, September 26, 1853. 

Dear Sir: I had the honor, some time since, to receive your favor 
of the 16th August last, and immediately set about to supply myself 
with the means of fulfilling your rec[uests. 

I have this day forwarded by the Humboldt, which sails on the 
30th, three volumes of the " Annales des Contributions indirectes et 
des Octrois," one "Manuel Alphabet! que," one "Munieipale Eevue 
et Gfazette r^unis," two volumes "Manuel de I'Employ^ de 1' Octroi," 
a "Table of Directions," a "Note Instructive, Directions Generales 
des Douanes," with three reports. 

These are all packed in a bos to your address, with two different in- 
struments which are used here. You will find in the small tin boxes 
an instrument which is very delicate, and I have been requested to 
ask you to open them with great care ; this I have made a memo- 
randum of on the box. 

I am very much indebted to Mens. Vattemare for efficient aid in 
procuring these things, and through his instrumentality the cost of 
all the articles does not exceed forty francs, which you can remit me 
through the State Department, on which I will draw at the end of six 
months, in settlement of accounts, 

I am hut little versed in mechanics of any kind, and therefore do 
not know if I have been able to render you a service, but I shall be 
gratified if I have done so. I shall be further pleased if, when your 
report is made, you will place it in my power to reciprocate a kind- 
ness of Mons. Vattemare, who is engaged in his system of interna^ 
tional exchange, and is always happy to contribute and receive acts 
of courtesy between the United States and Franco. 

I enclose, with this — 

Letter of the Prefect of the Seine. 

Letter of Mons. Vattemare. 

Statement of instruments used in France. 

The bill for the instruments Mons. Vattemare has not handed me, 
hut he informs mo it is 25 francs. 

I have the honor to be, sir, very respectfully, yours, 

D. K. McEAE, 

United States Consul. 
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APPENDIX No. 20. (1.) 

Letter from M. Alex. Vaitemare, agent of international exchanges, to 
D. K. MoBae, esq., consul at Paris, in relation to the French system 
of gauging. 

Paeis, September 7, 1853. 
My Dear Sie : In reply to your honored letter of the 2d instant, I 
have the pleasure to communicate to you the result of my inquiries 
relative to the method used and instruments required by the official 
gaugere in France, via : 

The custom-house. 
Indirect contributions. 
The city tolls. 

The best works, and in fact the only ones, used by the officers of 
the above bureaus (although not officially acknowledged) for gauging 
and weighing, are : 

1. D'Agar's Manuel des droits rSnnies, 1 vol. 8vo,, Paris, 1818. 
■ 2. Alonard Contributions indirectes, 1 vol. 

3. Girard Manuel des Contributions at de I'octroi, 1 vol. 

4. Bonnet, Manuel de I'employ^ de I'octroi, 2 vols. 8vo., 1852. 

5. Doursther's Dictionaire universel des poids et mesures, 1 vol. 
8vo., Bruselles, 1840. 

6. Dareste Annales des Contributions indirectes, 3 vols. 8vo. , Paris, 
1836, 1840, 1844. 

T. Note instructive sur la gauge a ruban fabriquS d'apres le noveau 
systeme metrique, Paris, 180T. 

8. Circulaire du 29 Aout, 1853, instructions sur remploideralam- 
bre partatif adopte pour la verification des vins. 

Insirwmenis. 

1. Gauge, in parts. 

2. Gauge hooks. 

3. Gauge ribbon. 

4. Areometer, 

5. A portable alembic for the verification of wines, (just adopted.) 
Of the books, I have already procured D'Agar's Manuel, Dareste's 

Annales, Note Instructive, the Circulaire da 29 Aout, 1853, and Bon- 
net's Manuel de 1' employe de I'octroi. I have added to these a copy 
of No. 80 of the Gaeette Municipale, of August 16, 1851, containing 
a very interesting article on (depotoir) gauging of vessels, by Mr. 
Lair, conservator of the entrepSt (magazine) of licLuids. 

I found every officer of the above mentioned bureaus most readily dis- 
posed to give me every possible information ; it is from them I learned 
the titles of the books and names of the instruments used by them. But 
as neither of the books, &c. , are official except the note and circular, 
I could not, without the authorization of the chief clerk, just now out 
of town, obtain these books, and was obliged to buy Bonnet's Manuel, 
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althongh it is against my rule to procure anything except by way of 
exchange ; but considering the nature of the object, the proposed aim, 
and my desire of being agreeable to you and Professor Bache, I have 
done this with pleasure. Yet yon will remark that the system of 
international exchange has been taken into consideration, for the 
booksellers as well as the instrument makers hav^e, without my asking 
it, reduced their prices more than 25 per cent, of their regular prices. 
The following is, as much as I have been able to ascertain, the price 
of the wooden c 



Small gauge and parts 18 francs. 

Large gauge and parts 28 francs. 

Portable alembic, for the verification of wines 20 francs. 

As for the Girard, Alonard, and Douvsther, (the two former out of 
print long ago, and the last published in Belgium,) I will do my best 
to procure them. They are said to be very valuable for the intended 
purpose. The four accompanying volumes are presented (the Annales 
dee Contributions) by the Hon. M. Bupont, member of the legislative 
chamber and publisher of this work ; the other proceeds from the 
Department of the Treasury. 

The enclosed is the price of the iron instruments used by the offi- 
cers of the custom-house, and " contributions indiredes" for gauging 
and measuring, manufactured by Mr, Meyer, Faubourg St. Antoine, 
No. 69, for the government. This bill is made in accordance with 
the deduction granted in behalf of our system. 

Placing myself, my humble means and influence, at your disposal, 
and that (of our) of your great and noble country, whose kindness 
and hospitality is fojever engraved on my grateful memory, I have 
the honor to be, my dear sir, your very humble and devoted friend 
and servant, 

ALEXANUEK VATTEMAEE. 

Monsieur McEea, 

United Slates Consul, Paris. 



APPENDIX No. 20. (2) 



Letter from Mons. M F Hausemann, Piefect of the Seine, to Mons. 
Alex. Vattemare, m ) elatyyn to the m'^ti um&nts used in gauging tuna 
at the gates of Pai is 



of rrgi^rv of ihe secrdaryship qf tht buram 3,267.— 
me — ibils —Ganges in me far this seri-WM. 



Pedpluurb if the Dep\rtmest op the Seese, 

Paris, September 16, 1853, 
Sir : You have requested to have placed at your disposal some 
models of instruments which are made use of at the barriers of Paris, 
by the employes of the tolls, for gauging tuns. 
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I recognize all the advantages which exchanges of diiferent types 
can offer when the instraments are determined by the laws of the 
country, or, still further, when they regulate commercial conventions ; 
but I must observe to you that the gauge of the octroi of Paris offers 
nothing of this kind. It is entirely special, and is only in use at the 
barriers. Commerce neither knows it nor its use; it is not to be 
found with any merchant of gauging or weighing instruments ; and 
is made upon a model given by the administration. 

Matters are thus, because the octroi does not determine the taxable 
quantity ; the tax gatherer is obliged to declare it, and the employes 
verify the exactness of the declaration, but they are not qualified to 
give to this verification an authentic character. If the law had given 
to them the constitution of the quantities to submit to the customs, it 
would have made expert juries, and would have obliged them to em- 
ploy only the measures established in virtue of the law. 

The gauge in use at the barriers is only definitive as a means fur- 
nished by the administration to its employes, to approach, as nearly 
as possible by the inspection of casks, a knowledge of their contents. 
It is yet left for estimation, and caunot be considered as an instrument 
of precision which could be sent abroad. 

Under these circumstances, sir, I find myself obliged to decline your 
request, 

Accept, sir, the assurance of ray very distinguished consideration. 
M. F. HAUSEMANN, 



Monsieur Vattemarb, 

Hue de Clichy 56. 



I're/ect of the Seine. 



APPENDIX No. 20. (3.) 

Price current of the instrumpMs employed for the use of the indirect 
contributions of the custom-house. 

Gauges in three, parts, divided to the decalitre ind cen- 
timetres, one 
G-auges fiat, with rings, 1 division 

Gauges fiat, with rings, 2 divi-jions 4.00 

Gauges, square foi gauging boats, double meters 35.00 

Gauges or plummets to verify casks of oil 50, 

Plummets for sugai, with relative chambeis 25 

Plummets, enclosed m cine 12 

Plummets, enclosed m bamboo 10. 

Plummets, enclosed m loim of bamboo 9. 

Plumb-lines, folding with eight blanches, one .50 

Plumb-lines, centesimally divided .40 

Metres divided with spaie pieces, foi wood 6.50 
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Metres in copper for gauges, for boats 2.50 

Pincers to lead cooked articles, No. 1 35.00 

Pincers to lead cooked articles, No. 2 50.00 

Lead to strike 10 ±: the thousand 10.00 

Bore8 (assorted) 1.40 

Utensils for the use of the Octroi. 

Pliimh-line%-!vith glides, No 1 1.40 
Plumh-lmeb with giades, No 4 

Plumb-lmes, No 6, foi foiage laige 4,00 

Plumb-lines, foi tui age, small 3.75 

Plumb-lmes, for cotton 2,00 

Plumb-lmes, for glass 2.50 

Plumb-lmee, foi bmall tubs 4.50 

Plumb-lmes bent for boats 8.00 

Plumb-lmes, m cross, foi stone, Ismail 5.00 

Plumb-lmes, in cross, for stone, laige 6.00 

Plumb-lmes (plottes) 3,50 

Quarries, liige 3.50 

Quarries, small 3.00 

Gauges with divisions 9.00 

Instrumeuth foi taking the thickness of (dom") .75 

Scissors tor unpicking l.&O 

Hammers, strong, with pmeei? 2.75 

G-imleta withiion handles, large 1.25 

G-imlets with iron handles, medium 1.30 

Hammer with screw 2.50 

Bores for casks 5.00 

Bores for boats 7.00 

Pincers to solder 50.00 

Leads at 10 the thousand 10.00 

Leads strong, 80 the 100 kilos 

Axes for splitting wood 3.00 

Compass of large thickness 14.00 

Compass of small thickness, tinned 9.00 

Axes for (margerer) wood 14.00 

Gf-auges for gram 2,00 

Meters simple, square 3.50 

Meters double, not jointed 3 50 

Meters double, jointed 6.50 

LOUIS MAYER, 
Faubourg St, Antoinb, 69. 
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APPENDIX No. 21. 



e showing the result of the comparisons of the following yard meas- 
ures with the X/mted States standard, at 62° Fahrenheit. 
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APPENDIX K"o. 22. 



Comparisons of neio Bi-itish standard yard, {bronze ^o. 11,) and of 
the mean yard, 27 to 63 inches on Troughton scale, with the yard on 
the dividing machine. 
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Comparison of United States standard commercial ^ound, with the new 
British staixdard pound No. 5. 
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Comparison of Silhermann's kilogramme with the committee kilogramme, 
belonging to the American Philosophical Society, 
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Comparison. 
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Comparisons of platimim Mlogramme, by Fortin, with committee hUo- 
gram/me, belonging to the American Fhilosophical Society. 



No. 
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Barometer, 
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Comparison of the length of the Mexican vara- with the United States 
standard yard. 



Number nf 
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Reduoeii lo 62' by 
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The probable error of aaj single obsei'Yatioa is ± . OOlOfi, and of the mean of all the 
observations i . 0003, 

The comparison was made on the duodecimal side of the Taia. The division lines were, 
however, ao ooaiBe that the edges of the divkione were taltea as flie points for the com- 
parison. Assuming the length of the decimal and duodecimal sides to be the same, thi 
length of the vara at the mean iempei'atnre of the observations 5S=. 7 Falirenheit it 
32. 9682 inches. 
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APPENDIX No. 23 
Oornpctrison of the half-bushel 
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Comparison of the half bushel measures — Continued. 
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Comparison of ihe half iushel measures — Continued, 
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Comparison ofihe hdl/hushel measures— Continued. 
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APPENDIX No. 24. 
Comparison of the gallon n 
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Comparison of the gallon measures — Continued, 
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Comparison of the gallon measures — Continued. 
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Comparison of the gallon measures — Continued. 
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APPENDIX No. 25. 
Gompariscn of ike parts of gallon measures. 
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of the parfs of gallon measures — Continued. 
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Comparison of the parts of gallon measures — Continued. 
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Comparison of parts of gallon meetsMres— Continued. 
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Comparison of parts of gallon measures — Contiimed. 
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1 of the parts of gallon measures — Continuei, 
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APPENDIX No. 2G. 
Exp&i'im,ents on the weight of various liquids at different temperatures. 

With a view of ascertaining the practicability of ganging by weight, 
esperimenta were made on the weight of various lic[uid articles of 
commerce, such as oils, syrups, &c., at different temperatures. The 
substances were weighed in glass bottles, containing rather more than 
a quart, with narrow necks, the tops of which were gronnd so as to ad- 
mit of being accurately closed by a small plate of glass. The weigh- 
ings were made with one of the middle-sized balances furnished to the 
States. 

The bottles, with the plates, were first accurately weighed, (see 
Table I, A ; they were next filled with water near the temperature 
of 62° Fahr., or 17° Cent., and thus weighed, the operation being 
repeated several times, (Table I, B.) After being carefully dried, they 
were filled with samples of the following substances, furnished by 
Mr. Charles Ellis, druggist, of Philadelphia : 

Series I, Castor oil, olive oil, linseed oil, lard oil. 

Series II. Spirits of turpentine, Barhadoes tar, copaiba. 

After each weighing a portion of the liquid was removed from the 
boitle for the purpose of inserting a thermometer. The temperature 
of the room being at all times very nearly the same as that of the 
substances in the bottles, the temperatures of the latter thus obtained 
were not supposed to differ materially from the actual temperatures 
during the weighings. A Fahrenheit thermometer by Green was 
used at first, for which a centigrade thermometer by Griener, reading 
to two-tenths of a degree, was afterwards substituted. The two in- 
struments were carefully compared, and in the table of results the 
readings of the former were converted into the centigrade scale. Table 
1. C and D, gives an abstract of the weighings, the weight being in 
ounces, troy. 

The barometer was noted in every instance, but the correction for 
the change in buoyancy of the air is entirely masked by the uncer- 
tainty of temperature. The greatest buoyancy correction would 
amount to but 0.0005 of an ounce, while a variation of one-tenth of a 
degree of the centigrade thermometer corresponds to 0,0014 of an ounce 
on the average. 

The experiments were made by Mr. Woods Baker np to April 16, 
1852, when they were taken up by Mr. E. Liomin. 

A discussion of these first experiments showed that a desirable de- 
gree of accuracy could be reached, and that the principal difficulty 
consisted in ascertaining the true temperature of the liquid. 

In making additional experiments, therefore, bottles were procured 
having thermometers inserted into them in such a manner that the 
bulh occupied nearly the middle of the vessel, the stem coming out at 
the side, so as to have the scale entirely outside, the top of the neck 
remaining unobstructed. These thermometers were graduated to the 
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centigrade scale, and carefully compared with the Greiner standard. 
The tatle of corrections thus ohtained i8 given with the esperiraents. 
(See table 11, A, B, C.) 

With these vessels the experiments were repeated on some of the 
Buhstances previously used, two of them (castor oil and copaiha) being 
those with which very regular results had been ohtained, and two 
others (lard oil and spirits of turpentine) those that had given irreg- 
ular results. In the case of the latter substance, this was doubtless 
owing to an increase of density by evaporation of volatile parts ; while 
the experiments with lard oil showed some irregularity near the point 
of congelation, as might be expected. The following substances ex- 
perimented on were obtained from Mr, Ben, R, Smith, of Philadel- 
phia, viz : East India castor oil, copaiba, refined English castor oil, 
lard oil, spirits of turpentine. 

In addition to these, a number of samples of molasses were pro- 
cured by Prof, E, S, McCuUoh, and analyzed by him in reference to 
the amount of crystaliizable sugar contained in them. The brief 
notes of their importation and results of the analyses are given 
below. 

Table II D and E gives the weighings made with these substances. 
All the experiments made are graphically represented on plate No. 3, 
each series having been multiplied by a constant factor, so as to obtain 
a convenient scale, and make the rates of expansion readily comparable 
by the eye. 

The annexed table of results gives the specijlo gravity and weight 
of one gallon of the substances experimented on at 15° C, and the 
rate of expansion for 1° 0. within the range of temperature observed, 
or "within which uniform results were obtained. In mahing the re- 
ductions, the specific gravity of water is assumed as unity at 15° 0., 
and the weight of one gallon of water at that temperature equal to 
8.3316 pounds avoirdupois, it being equal to 8.3889 pounds at the 
maximum density of water, and less in the proportion of 1.0008T5 to 
1 at 15° 0., according to Despketk, whose table was also used in re- 
ducing the observed weights of water to 15° C. For the expansion of 
the glass vessels, allowance has been made at the rate of 0.0000258 
for 1° 0. 
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Table of results of weigliings. 







1 to2T 
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0to22 



MesuUs of the analysis of samples of molasses; by Prof. B. S. McGulloJi. 

The cane or crystallizable sugar in each was determined, by the 
method of circular polarization of light. The proportion of water 
was obtained by dessiccation. It is difBcult, however, to know when 
this is done completely, or to perform it, even with the aid of the air- 
pump, without liability to chemical change or decomposition. The 
results, therefore, are somewhat uncertain, and only approximate. 

The solid matter other than cane sugar, being residual, is given by 
subtraction. The specific gravity is in each instance referred to that 
of water as unity at its maximum density. 

Ko. I. G-imbernat & Esconaza, importers ; by Narraguages, St. 
John's, Porto Eico ; Muscovado. 

Flavor sweet; specific gravity, 1.3640 at 45° Tab.; per cent, of 
sugar, 49.86 ; other solid matter, 21,51 ; water, 28.63. 

No. II. Yznaga & Etulam, importers; by Oleronzaza, Cuba ; Mus- 



A sediment in the bottom of the bottle ; specific gravity of the 
supernatant molasses, 1.3663 at 45° Fah.; flavor sweet; per cent, of 
sugar, 48. T8 ; other solid matter, 23.93; water, 2T.29. 

No. III. G-. S. Stephenson, importer; by Edward, Oardeaae, Cuba; 
clayed. 

Flavor sweet; specific gravity, 1.3615 at 45° Fab.; per cent, of 
sugar, 51.35 ; other solid matter, 20.86; water, 27.79. 

No, IV. Agmar & Co., importers ; by Rose & Matilde, Ponce, Porto 
Eico ; Muscovado. 
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Flavor sweet ; sHglitly burnt ; specific gravity, 1.8675 at 45° Fah,; 
per cent, of sugar, 57.06 ; other solid matter, 16.64 ; water, 26,30. 

No. V. Wardwell & Knowlton, importere ; by John Bird, Sagua 
a Urande, Cuha; Muscovado, 

Flavor sweet; specific gravity, 1.3661 at 45" Fall.; per cent, of 
sugar, 49.93 ; other solid matter, 22.84 ; water, 27.23. 

Ko. VI., Wooding, inaporter ; by Xenephon, Cardenas, Cuba ; Mus- 
covada. 

Flavor sweet, slightly acid; specific gravity, 1,3626 at 45° Fah,; 
per cent, of sugar, 48.35 ; other solid matter, 23.70 ; water, 27.95. 

No. VII. M. Taylor & Co., importers ; by Azores, Sagua la Gfrande, 
Cuba ; clayed. 

Flavor aweefc, slightly acid ; specific gravity, 1,3646 at 45° Fah.; 
per cent, of sugar, 50.90 ; other solid matter, 21,85 ; water, 27.25, 

Table I, A. — Weighings of bottles covered with plates. 



No. of 


Temperature 


1 Weight of tottle 


Ko. of 


Temperature 


Weight of bottie 


bottle. 


of room. 


1 and plate. 


bottle. 


of room. 
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i 0.™... 






0„.. 


No. 1... 
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1 8. 7324 
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17.3 
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1 S 
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So. 3... 


le. 1 
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No. 7.. 


16 
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No. 4... 


16.5 
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4534 




15 


5' 
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Table I. B. — Weighings of hottles filled loith distilled water. 



No. of 
bottle. 


SiibBtnn(;e afterwflide con- 
tained. 


Barometer. 


Temperature 
of room. 


Weight. 


Temperature 
of water. 






Inches. 
30.33 
30.19 
30.10 
30.33 
30.10 
30.10 
30, 33 
30.10 
30.10 
30.33 
30.10 
50 10 
29.83 
29.73 
29.83 
29.73 
29.83 
29.73 




Ounces. 

37.0630 

,0567 

.0569 

29. 3980 

29.3929 

29. 3925 

27.4696 

.4647 

.4616 

29.6813 

.6771 

.6771 

37. 4887 

48. 48135 

30. 2382 

. 2294 


15% 






17 
17 
16 

I 

16 
17 
16 
16 
17 

17 
10 
16 
U 
IT 




4 

9 

9 
9 


3 
3 
9 
3 
5 

a 


16 
16 
15 
16 
IT 
15 
17 
17 
15 
17 
17 
13 
16 
13 
17 


9 


No. 3 


Linseed oil __ 


2 


2 






2 
2 






9 













.9009 


" 
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TABLE I. 

C. — Weighings of liquids at different t< 



n, Uils sel or iTei^in; 



IS made tbvet hours af 
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WEIGHTS AND MEASURES. 



TABLE I. 
D, — Weigfdngs of liquids at differ&nt temperatures: 











i Turpe,itin«. 


B=,b,lo 


slar. 


Copai 






Due. 


Bar. 


■^rZ 














■ weieht. 


Temp. 


WeigLi. 


Tern 


p. WeiEht. 


Temp. 






iKka. 




OimcC!. 








o™.«. 






Apri 16 




7 


5 94.9440 




S9.1M7 


S 


7 97 4064 


iB^e 




April n 


99 


66 




5 94.Bsee 








6 2: 










April 19 






6 




s: 
















April ao 


























n 


























3( 










99:1790 




i 9; 




91 


1 




May 10 


99 






3 94.9915 




90.1644 














May 17 


ta 


75 










; 












lime 3 






93 


) 9)! 9096 
















]0 




31 










29:1255 






3M4 


94 


6 






99 


76 




7 94:8898 


35:9 


99.1163 


; 


4 a; 


3303 




a 


la 


July 7 


3( 
























July 13 


















3150 






14 




3( 


43 




7 95:9119 


1:7 


99:9868 


! 


1 3) 




11 


8 




Dec: 3 


3( 






7 as.aoQi 




























3:4 


99:9707 






4890 








dbo! e 




































s:2 


















30 








4.6 
















Dec! 13 


30 


05 




T 95:9194 


0.6 


99:3049 


c 


7 9; 


S160 


1< 


6 


91 


Deo. W 


30 






S 25.Si65 


0.0 












3 




dbc. la 


30 






4 as.sasa 




W^ 












S3 


Dec. ai 


so 




17 


3 as. 1013 


i«:4 


99,9140 




8 a; 


4990 


It 


3 


M 


Dec. ra 


30 










29.3352 




1 a; 




( 


1 


25 


Dec. 33 


30 
















































sr 

30 


J™; 17 


30 
30 
3t 

at 


i 


8 

3 


3 95.9560 
) 25.9793 

% 95:3492 


8.2 
9:8 


99.3348 
99,3576 

29:3550 
a9,40a9 


6 


i 1 

3 ai 


5473 
6153 


8 
( 

i 


\ 




....clo.... 


3( 










99.3875 




















3 




















..™do.... 


8( 










29:3936 












34 


....do.... 


aa 






9 95.3173 


4.5 


99,3857 




6 S7 






8 


35 




3( 






} 25.3199 


4.3 


29,3885 




a: 


5920 








"^t^' 




1 


\ 








I 






\ 


\ 


39 


■j^H.'^'aa' 


30 7S 




9 95:3816 


■^ 


99:4990 




97 6441 


,5 



l,finrl tbosa. 



■=v 91, made al neai 
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WEIGHTS AND MEASURES. 

TABLE II. 

A, — Ta})le of corrections to th&rmometers inserted into bottles. 

Temp. No. 1. No. 2. No. 3. . No. i. No. 5. 
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WEIGHTS AND MEASURES. 

TABLE II. 
B. — (f^eighings of bottles covered with plates. 



m. of bottle. 


Temp, of "Weight. [ No. of bottle. 

i . !■ 


Temp, of 


Weight. 




1 










19.2 

in. 2 

19.1 
19.2 
19.3 
19.2 
19.1 
19.3 
19.2 
19.3 
19.2 
19.2 
19.3 
19. a 
5.T 
6.3 
7.2 
19.2 
19.0 
19.2 


,53S1 

.5252 
14.7622 
.7622 
. 7621 
.7621 
15.46835 
.468* 
.4684 

14 4014 






8 
3 

4 

3 

5 
3 

7 
2 
4 

S 




4 








.3790 
. 37905 






.4231 
.4232 




No. 9 






,9524 

U. 9022 

.90215 








.*9155 
.4014 

15. 0561 
.0551 
.0551 

14. 5446 
,5440 
.544fi. 




.7979 
,7980 






. 08865 
.0887 






.0960 
.0961 



Table II— 0. Weighings o/bottles JUled with distilled water. 

















No. of 
bottle. 


Substance afterwards 
contained. 


Barometer, 


Temp, of 


Weiglit. 


Temp 

wate 








hchs. 


















37. 1513 
.1508 


17 








30 


44 


18 


K 


18.1 






3li 


IK 


IS 


4 


.1503 


If 


1 18.3 






m 


14 


18 




.1507 




9 18,1 








n 


IS 




.1501 




2 18.4 






3I! 


1(1 


Ifl 


4 


.1456 


IS 


2 19.4 






'W 


n. 


16 


fl 


.1554 




7 16.9 






v.i 




16 




.1551 




8 17.0 


G 


East India, caatoi oil 


30 
30 


10 

fl--. 


15 
17 


2 


31.7651 
.7613 


15 
16 


5 15,6 
9 17.1 






■M 


oa 


IS 


8 1 , 7633 




16.2 






Hf 


00 


17 




.7612 


n 


1 17.3 
























30 


+4 


1R 


6 


.1269 


18 


18.2 






31 


Hi 


li 


6 


.1267 




2 18.4 






3f 




ij 




.1265 


11 


9 18.1 






31 


IH 


IE 


'f. 


.1261 




3 18.5 






3( 


10 


1! 


4 


.1236 




1 19,3 






2i 


82 


16 


5 


.1310 




6 16,8 






29 


81 


16 




.1307 


16 


8 17.0 
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WEIGHTS AND MEASURES. 
Table II, — C— Continued. 



Temp, of Weight. 



30.14 
30.13 
30, 10 
29.83 



38. 3733 
.3729 
.3726 
.3730 
.3738 
.3673 
.3779 
.3777 

35. 2G78 
.2672 
.2669 
.2672 
.3666 
.3633 
.2712 
.2713 

S3. 4786 
.473* 
.476U 
.4732 



.9689 
,9688 
. 965S 
.9743 
.9741 

31. 6568 
.5533 
.5553 
.5529 

31. 7537 
.7606 
.7530 
.7503 

S3. 4619 
.4481 
,4513 
.4477 

31. fil62 
.6131 
.0136 
.6139 

32. 0613 
.0584 
.0610 
.0581 

31.9365 
.9329 
.9364 
. 933i 
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Id weights and measures. 

TAliLE n. 
T>.-—Weic/hmgs of liquids at different temperatures: series III. 



. 


1 




= 


■5 

1° 


C.:o.oi,. 


Lard oil. 


Copaiba. 


Mci-.e.I. 


Tmpanane. 


1 




We^ht, 


re^p 


Wfijhl, 


remp 


Weight. 


Temp 


Weight 


Ce.p 


WeijU. 


rem 


i 


Oct! S3 

Oct. a* 

Oct. 94 
Oct. 35 

g| 

Oct! 96 

Oct! as 

Oct. 93 
NovM 

Nov, a 

NotIb 

Hi 

Dec! 11 
Deo. 11 

Dec! 21 

Dec! S3 
Sec. 93 
Deo. S3 

dIc:93 
fX 8 

Apr. as 

Apr. as 
luneas 

jSnoOT 


SI 
30 
3C 

30 

30 

3D 
30 
30 
30 

30 
30 
30 
30 

so 

30 
30 
30 

30 


38 

33 
30 
40 
40 
4fl 
49 
43 
41 

W 

iJ 

)5 
'^ 

)1 

as 
;» 

09 
!3 


i6:i 

le!? 

16.7 
95!3 

Is 

14!l 

1 

io!3 
o!o 

24:6 


36 
S6 
31 

3! 
3? 

3f 
3£ 

3f 

3e 

38 

3i 

36 

36 

ae 

30 
30 
35 
30 

se 

3« 

3f 
Sf 

3f 


391S 

3Slfl 
37S7 

33S0 

3985 

S 

360S 

4083 
47e« 

4491 

5781 

6877 
5343 

9500 


It 
It 

b; 

IE 

7 

3 
9^ 




3a>333 

Is 
IE 

39,5393 

11 

33.S394 
33.8B15 

3a!5B43 
83.58111 

39!8933 
K.OBOfl 

39!b78I 

!!do!!!! 

..do.... 
..do.... 

!!do!!!! 

Melllng. 

3l!8151 
Silid. 

3a.5i9i 

^.e094 
33.4350 
39. 319 
33. 145 
33.4000 

3a! 3853 
aj.3791 


li 

II 

ib!e 

95.0 
95. 

18. 

l'. 

a! 

3!6 
94!3 

ss'b 


3f 

i 

3t 

i 

3! 
3E 

1 

SI 

3f 

Si 
SB 
36 

38 
38 

35 

38 
38 

38 

38 

3S 
38 


0606 
D04B 

04811 

S 

s 

0651 
1041 

1 

1S80 

M7B 
!610 

!594 


li 

I 

li 

li 
34 

9S 

IS 

w 

15 
If 

•M 


3 

\ 

3 

B 


4! 
4! 

4; 

4S 
41 

4! 

1 

4£ 

4£ 

45 


lOBS 

U8S 
1899 
1038 
D99S 
0845 

0S73 

E 

1090 
1B75 

1436 

il8» 
4132 

1883 

J890 

3005 
3560 

3713 
J954 

mo 


S( 
It 
1( 

1 

IT 
IB 
3 
13 
18 

; 

■i 

u 
a; 

2^ 


\ 


S3!st3D 
33.5038 
33.4455 
ffii.4453 
^.54816 
33.5436 
33.6383 
33.5103 

K2!4D35 
33.5310 

'S3 ! 3549 

IS! 
Ill 

kIbbos 

39!8843 
(") 


}?!8 

ii 

!3 

.5 

18.B 

8.e 

,3 
.3 
,4 

!s 

,5 
.5 

!4 

!d 

.5 




































































.0 
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"WEIGHTS AND MEASURES. 



TABLE II. 
B. — Weighings o/Uquids at different temperatures: series IV. 



! 




1 ,r„,„(,„y„^ 


East India Caaloi 


Molciss 


Bit, 


Molasss 


III 


N9, Dale. 


Bar. 


Jro™ 




Oil, 
















wcieht. 


TO.P, 


Weighl. 


Temp. 


Wdght. 


";:; 


. Waghi. 


"^ 


7 


yT-, 


"^ 


\9 


30 4201 


■.s 


3.2^ 


°.5 


3S30M 




) 38 2784 


lo 




..°iio.... 




04 


































3 


Fob, 7 


30 




—2 


\ 


311 


4690 


-a 




3 


1^ 


-j 


; 


3E 


S 




\ M 


I960 


ij;'' 




pVb'!''**9" 






+ 




30 


4301 


+ 




3 


asoa 






3« 


3078 








+ ■ 


5 




30 


H 






39 










2403 












i 36 


i73S 


3:' 


S 


Feb"'i4' 


^ 


a 


e 


1 


3i: 


3553 


I 




^ 


1807 






» 


!554 




9 3S 


isao 


















3639 














3* 


35ao 




} 3E 








Feb! IS 




90 


\ 





























i512 




la 


reb, 20 








? 


3C 


3933 


s 




3 


3154 
































34B9 
















3S4a 








,S 








30 


































18 


M»r! 6 
April 10 


an 

30 




\ 


I 


3{ 


3043 
S965 


1 




3 
31 


U4S 

i 






3! 


195 
124 
987 




1 3t 


IS 








^ 
















3 
















1773 






a'^"'!)' 


















3 












: 








ss 




3( 










2792 






a 


.0934 






Si 


G65 


3 


9 3t 


1614 




S3 


'April 'is 








a 






















• 










...7dD.... 


"ai 


95" 






3( 


2610 


li 
























25 


April IB 










3t 


2493 








10653 






tSi 


354 




3 c3S 






as 


































1 3£ 








April ao 


St 


73 


s 


s 

3 


3< 


aSBS 
2301 


11 




ll 


"^ 






1 


310 


s 




1154 


sis 














30 


aiBi 


1! 




3 


'.mi 






3t 


237 


! 






9.2 




'April's* 


a 




( 




30 


ai55 




















3 » 


1230 






R^S'li 






! 


5 


30 






























31 


01 






30 




31 


























....do... 










30 


1988 








.9(150 


SI 




38 1002 





















3( 




















4 38 0786 




as 


■£l 


3( 


94 


91 




31 


ITCO 


2i 




I 


■95^ 


^ 




'' 






so. 3 


37 


June as 


31 


13 


24 






2025 


s. 






:95S5 


al 












38 








a 


% 


3( 


l!>e9 






I 


.9438 










38 0591 


sols 


40c 


luiK 89 


a 


08 


1 


\ 


1 


Iw 


1 




I 


!9126 


a 








18 WK 




« 


■ jmie -^ 


30 


05 


SB 


^ 


30 


1747 


9f 




3( 


.9091 


26 








3B033a 


23:3 
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WEIGHTS AND MEASURES. 



TABLE II— E, (bis.) 



^ 


S 


1 


^ 

fi 


Mo,,.,. 


,iv. 


..._,T. 


M0la3B6B,VI. 


MDlasMs 


VII, 




i 


Weigbl, 


Temp, 


Wei Bill. 


Temp. 


w,,.. 


T..,. 


We^ht, 


Tem 






09.89 

aolia 
saisi 

3«:i5 


I'.t 

17> 
18.9 

33:3 

aeii 


40 
40 

40 
4V 
40 

40 
40 

4C 
4( 


b 

t305 

1760 
BOO 

II 

134S 
0903 


isiu 
15:4 

11 


3S.935S 

33:a4ii 

3S:306S 

38.1854 
^:i630 

asiiasi 

3B.I193 

II 
II 

38.0101 
37!9SIl 


t'.l 

3.9 

0.0 
0.9 

315 

is 

3S6 


38 

Si 

36 

31 


»B7 

i 

M87 
5S67 

3430 

7731 

7525 
7354 
7595 


gift 

s!o 
2.7 

s'.5 

8*5 


36 

3; 
3; 

S. 


llBl 

9475 
9453 

s 

BOM 
9045 

8^5 
8731 

8813 
8492 


+ 

1 

1 
1. 

I! 

a 




































































































S! 


























as.™ 

39.60 

30 :n 

30:i>6 










;; 






30 
31 

35 








■]8 693a 
id) 


37So01 
37 8445 

37 81 B 
37 8399 

37 7913 
3 7667 
37 7788 






































37 7798 





a This we^liing is to be rejected, a babble of air Uavtng appeared after It was made. 

b Mercury below ECEile of thermometer. 

e Apcit 19. Bubbles of air were found in the bottles containing molaBBee Kos, II, III, 
ajid lY. They were carefully weighed before and after removing the air, and the differ- 
ences were found to be, at the same temperature: for No. II, 0.0247 oa. ; for No. IH, 
0,01*4 oz. ; for No. VI, 0.0326 ob. 

It is uncertain how long these buhblea may have Iieen in the bottles, which are bad]y 
formed, being too flat on top, and not allowing the air to escape. 

d Molasaea Nob. II and VI had fermented bo much that it was impoEaibio to toraore the 
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EHRATA. 
Page 22, lino 19 from btlow ; For four lead seven. 
Page 165, line 21 from below : For 01, 1 read 0. 1 I. 
Page 175, last line: For February 22 read June 29. 
Page 187. Gallon No. IH, mean; For — read ~\-. 
Page 191. Quart No. 29, mem : For + road — 
Page 194. Halt pint No. 68, mean; For +0.0166 read +O.OUfi, 
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